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Introducing  premeasured,  premixed  DuoNeb. 

It's  the  first  and  only  one-step  dual-therapy  nebulizer  solution 
for  COPD.with  improved  efficacy  over  albuterol  or  ipratropium 
alone — and  no  increased  safety  risk.' 

DuoNeb  is  indicated  for  the  treatment  of  bronchospasm 
associated  with  COPD  in  patients  requiring  more  than  one 
bronchodilator  In  a  12-week  clinical  study,  the  most  common 
adverse  reactions  reported  with  DuoNeb  Inhalation  Solution 
were  chest  pain,  pharyngitis,  diarrhea,  bronchitis,  nausea  and 
leg  cramps. 

DuoNeb  can  have  a  significant  cardiovascular  effect, 
significant  hypokalemia  and  the  potential  life-threatening 
paradoxical  bronchospasm.  Caution  is  advised  in  patients  with 
convulsive  disorders,  hyperthyroidism,  diabetes  mellitus,  narrow-angle 
glaucoma,  prostatic  hypertrophy  or  bladder-neck  obstruction. 
Co-administration  of  DuoNeb  Inhalation  Solution  and  other 
sympathomimetic  agents  may  increase  the  risk  of  adverse 
cardiovascular  effects. 

Please  see  following  page  for  prescribing  information. 
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uoNeb 

'■ ^ide  and  albuterol  sulfate) 


'       Nebulize  I  QID 

The  first  and  only  one-step  dual-therapy 
nebulizer  solution  for  COPD. 

Vial  Contains:  0.5  mg  ipratropium  bromide 

3.0  mg  albuterol  sulfate 

(equivalent  to  2.5  mg  albuterol  base) 

^^V         1-800-755-5560 
^^^  *'^      www.deyinc.com 
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DuoNeb^"*^ 

(Ipratropium  Bromide  0.5  mg/Albuterol  Sulfate  3.0  mg*) 

Inhalation  Solution 

'Equivalent  to  2.5  mg  albuterol  base 

BRIEF  SUMMARY  OF  PRESCRIBING  INFORMATION 
INDICATIONS  AND  USAGE 

DuoN':^:  ..       ..'.:-  ;  !ui  tfietreatmetil  of  bronctiospasm  associated  with  COPD  In  patients  requiring  more  than 
one  Druiuriuuiidluf 
CONTRAINDICATIONS 

DuoNeb  IS  contraindicated  in  patients  with  a  history  ol  hypersensitivity  to  any  of  its  components,  or  to  atropine 
and  lis  derK'atives 
WARNINGS 

Paradoxical  Bronchospasm:  In  the  clinical  study  ot  DuoNeb,  paradoxical  bronchospasm  was  not  observed 
Hov/ever,  paradoxical  bronchospasm  has  been  observed  with  both  inhaled  ipratropium  bromide  and  albuterol 
products  and  can  be  life -threatening  It  Ifiis  occurs,  DuoNeb  should  be  discontinued  immediately  and  alternative 
therapy  instituted 

Do  Not  Exceed  Recommeniletf  Dose:  Fatalities  have  been  reported  m  association  with  excessive  use  ol  inhaled 
products  containing  sympattiomimetic  amines  and  with  tfie  home  use  of  nebulizers 
Cardiovascular  Effect:  DuoNeb,  like  other  beta  adrenergic  agonists,  can  produce  a  clinically  significant  cardio- 
vascular effect  in  some  patients  as  measured  by  pulse  rate,  blood  pressure,  and/or  symptoms  Although  such 
effects  are  uncommon  tor  DuoNeb  at  recommended  doses,  if  they  occur  the  drug  may  need  to  be  discontin- 
ued. In  addition,  beta  agonists  fiave  been  reported  to  produce  ECG  changes,  sucfi  as  flattening  of  the  T-wave, 
prolongation  of  the  OTc  interval,  and  ST  segment  depression  The  clinical  significance  ot  these  findings  is 
unknown.  Therefore,  DuoNeb,  like  other  sympathomimetic  amines,  should  be  used  with  caution  in  patients  with 
cardiovascular  disorders,  especiaiiy  coronary  insufficiency,  cardiac  arrhythmias,  and  hypertension 
Immediate  Hypersensitivity  Reaclions:  Immediate  hypersensitivity  reactions  to  albuterol  and/or  ipratropium 
bromide  may  occur  after  the  administration  of  DuoNeb  as  demonstrated  by  rare  cases  of  urticaria,  angioedema, 
rash,  pruritus,  oropharyngeal  edema,  bronchospasm,  and  anaphylaxis, 
PRECAUTIONS 
General 

1  Effects  Seen  with  Sympathomimetic  Drugs  As  with  all  products  containing  sympathomimetic  amines. 
DuoNeb  should  be  used  with  caution  in  patients  with  cardiovascular  disorders,  especially  coronary  insufficiency, 
cardiac  arrhythmias,  and  hypertension,  in  patients  with  convulsive  disorders,  hyperthyroidism,  or  diabetes  mel- 
litus,  and  in  patients  who  are  unusually  responsive  to  sympathomimetic  amines.  Large  doses  of  intravenous 
albuterol  have  been  reported  to  aggravate  pre-existing  diabetes  mellitus  and  ketoacidosis  Additionally,  [i-agonists 
may  cause  a  decrease  m  serum  potassium  in  some  patients,  possibly  through  intracellular  shunting  The 
decrease  is  usually  transient,  not  requiring  supplementation 

2.  Effects  Seen  with  Anticholinergic  Drugs  Due  to  the  presence  of  ipratropium  bromide  in  DuoNeb,  it  should  be 
used  with  caution  in  patients  with  narrow-angle  glaucoma,  prostatic  hypertrophy,  or  bladder-neck  obstruction 

3.  Use  in  Hepatic  or  Renai  Diseases  DuoNeb  has  not  been  studied  in  patients  with  hepatic  or  renal  insufficiency. 
It  should  be  used  with  caution  in  these  patient  populations. 

tnformalion  for  Patients 

The  action  of  DuoNeb  should  last  up  to  5  hours  DuoNeb  should  not  be  used  more  frequently  than  recom- 
mended Patients  should  be  instructed  not  to  increase  the  dose  or  frequency  of  DuoNeb  without  consulting  their 
healthcare  provider  If  symptoms  worsen,  patients  should  be  instructed  to  seek  medical  consultation 
Patients  must  avoid  exposing  their  eyes  to  this  product  as  temporary  papillary  dilation,  blurred  vision,  eye  pain, 
or  precipitation  or  worsening  of  narrow-angle  glaucoma  may  occur,  and  therefore  proper  nebulizer  technique 
should  be  assured,  particularly  if  a  mask  is  used 

If  a  patient  becomes  pregnant  or  begins  nursing  while  on  DuoNeb.  they  should  contact  their  healthcare  provider 

about  use  of  DuoNeb. 

See  the  illustrated  Patient's  Instruction  for  Use  In  the  product  package  insert. 

Drug  Interactions 

Anticholinergic  agents.  Although  ipratropium  bromide  is  minimally  absorbed  into  the  systemic  circulation,  there 
IS  some  potential  for  an  additive  interaction  with  concomitantly  used  anticholinergic  medications.  Caution  is, 
therefore,  advised  in  the  co-administration  of  DuoNeb  v/ilh  other  drugs  having  anticholinergic  properties. 
p-adreneroic  agents  Caution  is  advised  in  the  co-admimstration  of  DuoNeb  and  other  sympathomimetic  agents 
due  to  the  increased  nsk  ot  adverse  cardiovascular  effects 

p-receptor  blockmo  agents.  These  agents  and  albuterol  sulfate  inhibit  the  effect  of  each  other  p-receptor  block- 
ing agents  should  be  used  with  caution  m  patients  with  hyperreactive  airways,  and  if  used,  relatively  selechve 
Ql  selective  agents  are  recommended. 

Diuretics  The  electrocardiogram  (ECGJ  changes  and/or  hypokalemia  that  may  result  from  the  administration  of 
non-polassium  sparing  diuretics  (such  as  loop  or  thiazide  diuretics)  can  be  acutely  worsened  by  p-agonists. 
especially  when  the  recommended  dose  of  the  p-agonist  is  exceeded.  Although  the  clinical  significance  of  these 
effects  IS  not  known,  caution  is  advised  in  the  co-admmistration  of  p-agonist-containing  dnjgs.  such  as  DuoNeb, 
with  non-potassium  sparing  diuretics 

Monoamine  oxidase  inhibitors  or  tricyclic  anlidepressanls  DuoNeb  should  be  administered  with  extreme  cau- 
tion to  patients  being  treated  with  monoamine  oxidase  inhibitors  or  tricyclic  antidepressants,  or  within  2  weeks 
ol  discontinuation  of  such  agents  because  the  action  of  albuterol  sulfate  on  the  cardiovascular  system  may  be 
potentiated. 

Carcinogenesis,  Mutagenesis,  Impairment  ot  Fertility 

Albuterol  Sulfate.  In  a  2-year  study  m  Sprague-Dawley  rats,  albuterol  sulfate  caused  a  significant  dose-related 
increase  m  the  incidence  of  benign  leiomyomas  of  the  mesovarium  at  and  above  dietary  doses  of  2  mg/kg 
(approximately  equal  to  the  maximum  recommended  daily  inhalation  dose  for  adults  on  a  mg/m^  basis)  In 
another  study,  this  effect  was  blocked  by  the  coadministration  of  propranolol,  a  non-selective  beta-adrenergic 
antagonist. 

In  an  18-month  study  in  CD-I  mice,  albuterol  sulfate  showed  no  evidence  ot  tumongemcity  at  dietary  doses  up 
to  500,  mg/kg  (approximately  140  times  the  maximum  recommended  daily  inhalation  dose  for  adults  on  a 
mg/m*^  basiS)  In  a  22-month  study  in  Golden  hamsters,  albuterol  sulfate  showed  no  evidence  of  tumorigenic- 
ity  at  dietary  doses  uq  to  50  mg/kg  (approximately  20  times  the  maximum  recommended  daily  inhalation  dose 
for  adults  on  a  mg/m-^  basis). 

Albuterol  sulfate  was  not  mutagenic  in  the  Ames  test  or  a  mutation  test  in  yeast  Albuterol  sulfate  was  not  clas- 
togenic  m  a  human  peripheral  lymphocyte  assay  or  m  an  AMI  strain  mouse  micronucleous  assay 
Reproduction  studies  in  rats  demonstrated  no  evidence  of  impaired  fertility  at  oral  doses  of  albuterol  sulfate  up  to 
50  mg/kg  (approximately  25  times  the  maximum  recommended  daily  inhalation  dose  for  adults  on  a  mg/m^  basis) . 
Ipratropium  bromide  In  2-year  studies  in  Sprague-Dawley  rats  and  CD-I  mice,  ipratropium  bromide  showed  no 
evidence  of  tumongemcity  at  oral  doses  up  to  6  mg/kg  (approximately  1 5  times  and  8  times  the  maximum  rec- 
ommended daily  inhalation  dose  for  adults  in  rats  and  mice  respectively,  on  a  mg/m^  basis) 
Ipratropium  bromide  was  not  mutagenic  in  the  Ames  test  and  mouse  dominant  lethal  test.  Ipratropium  bromide 
was  not  ctastogenic  in  a  mouse  micronucleous  assay 

A  reproduction  study  in  rats  demonstrated  decreased  conception  and  increased  resorptions  when  ipratropium 
bromide  was  administered  orally  at  a  dose  of  90  mg/kg  (approximately  240  times  the  maximum  recommended 
daily  inhalation  dose  for  adults  on  a  mg/m^  basis).  These  effects  were  not  seen  with  a  dose  ql  50  mg/kg  (approx- 
imately 140  times  the  maximum  recommended  daily  inhalation  dose  for  adults  on  a  mg/m^  basis). 
Pregnancy 

TERATOGENIC  EFFECTS:  Pregnancy  Category  C 

Albuterol  sulfate:  Pregnancy  Category  C.  Albuterol  sulfate  has  been  shown  to  be  teratogenic  in  mice  A  study  in 
CD-I  mice  given  albuterol  sulfate  subculaneously  showed  cleft  palate  formation  in  5  of  111  (45%)  fetuses  at 
0.25  mg/kg  (less  than  the  maximum  recommended  daily  inhalation  dose  for  adults  on  a  mg/m^  basis)  and  in 
10  of  108  (9.3%)  fetuses  at  2.5  mg/kg  (approximately  equal  to  the  maximum  recommended  daily  inhalation 


dose  for  adults  on  a  mg/m^  basis).  The  drug  did  not  induce  cleft  palate  formation  when  administered  subcuta- 
neousK'  at  a  dose  of  0.025  mg/kg  (less  than  the  maximum  recommended  daily  inhalation  dose  for  adults  on  a 
mg/m*^  basis)  Cleft  palate  formation  also  occurred  in  22  of  72  (30.5'''o|  fetuses  from  females  treated  subcuta- 
neously  with  2.5  mg/kg  isoproterenol  (positive  control). 

A  reproduction  study  in  Sinde  rabbits  revealed  cramoschisis  m  7  ot  1 9  (37%)  fetuses  when  albuterol  was  admin- 
istered orally  at  a  dose  of  50  mg/kg  (approximately  55  times  the  maximum  recommended  daily  inhalation  dose 
for  adults  on  a  mg/m*^  basis). 

A  study  in  which  pregnant  rats  were  dosed  with  radiolabeled  albuterol  sulfate  demonstrated  that  drug-related 

material  is  transferred  from  the  maternal  circulation  to  the  fetus 

During  worldwide  marketing  expenence.  various  congenital  anomalies,  including  cleft  palate  and  limb  defects, 
have  been  reported  in  the  offspring  of  patients  being  treated  with  albuterol  Some  of  the  mothers  were  taking 
multiple  medications  during  their  pregnancies.  Because  no  consistent  pattern  of  defects  can  be  discerned,  a  rela- 
tionship be^veen  albuterol  use  and  congenital  anomalies  has  not  been  established 
Ipratropium  bromide  Pregnancy  Category  B.  Reproduction  studies  m  CD-I  mice.  Sprague-Dawley  rats  and  New 
Zealand  rabbits  demonstrated  no  evidence  of  teratogenicity  at  oral  doses  up  to  10, 100,  and  125  mg/kg.  respec- 
tively Approximately  15,  270.  and  680  times  the  maximum  recommended  daily  inhalation  dose  for  adults  on  a 
mg/m<^  basis)  Reproduction  studies  in  rats  and  rabbits  demonstrated  no  evidence  ot  teratogenicity  at  inhala- 
tion doses  up  to  1  5  and  1  8  mg/kg.  respectively  (approximately  4  and  10  times  the  maximum  recommended 
daily  inhalation  dose  for  adults  on  a  mg.'m*^  basis)  There  are  no  adequate  and  well-controlled  studies  of  the  use 
of  DuoNeb,  albuterol  sulfate,  or  ipratropium  bromide  in  pregnant  women.  DuoNeb  should  be  used  during  preg- 
nancy only  if  the  potential  benefit  justifies  the  potential  risk  to  the  fetus. 
Labor  and  Delivery 

Oral  albuterol  sulfate  has  been  shown  to  delay  preterm  labor  In  some  reports.  Because  of  the  potential  ot 
albuterol  to  interfere  with  uterine  contractility,  use  of  DuoNeb  dunng  labor  should  be  restricted  to  those  patients 
in  whom  the  benefits  clearly  outweigh  the  nsks. 
Nursing  Mothers 

It  IS  not  known  whether  the  components  of  DuoNeb  are  excreted  in  human  milk.  Although  lipid-insoluble  qua- 
ternary bases  pass  into  breast  milk,  it  is  unlikely  that  ipratropium  bromide  would  reach  the  infant  to  an  impor- 
tant extent,  especially  when  taken  as  a  nebulized  solution  Because  ot  the  potential  for  tumongemcity  shown  for 
albuterol  sulfate  in  some  animals,  a  decision  should  be  made  whether  to  discontinue  nursing  or  discontinue 
DuoNeb.  taking  into  account  the  importance  of  the  drug  to  the  mother 
Pediatric  Use 

The  safety  and  effectiveness  of  DuoNeb  in  patients  below  1 8  years  of  age  have  not  been  established 
Geriatric  Use 

Of  the  total  number  of  subjects  in  clinical  studies  of  DuoNeb,  62  percent  were  65  and  over,  while  1 9  percent  were 
75  and  over  No  overall  differences  in  safety  or  effectiveness  v/ere  observed  between  these  subjects  and  younger 
subjects,  and  other  reported  clinical  experience  has  not  identified  differences  in  responses  between  the  elderty 
and  younger  patients,  but  greater  sensitivity  of  some  older  individuals  cannot  be  ruled  out 
ADVERSE  REACTIONS 
Adverse  reaction  informjiio:!  rijrrer-img  "Mo'i''^  .-...iS  J-er  .e^:  fron  rne  l2-,'."ei'  'jj'^v :■'<-:  ■.  u  i j  tfiai 


ADVERSE  EVENTS  OCCURRING  IN  >  1%  OF  >  1  TREATMENT  GROUP(S|  AND  WHERE  THE 
COMBINATION  TREATMENT  SHOWED  THE  HIGHEST  PERCENTAGE 

Body  System 
COSTART  Term 

Albuterol 
n  (%) 

Ipratropium 
n  (%) 

DuoNeb 

n  (%) 

NUMBER  OF  PATIENTS 

761 

754 

765 

N  (%)  Patients  with  AE 

327  (43,0) 

329  (43.6) 

367  (48-0) 

Body  as  a  Whole 

Pain 

8(1.1) 

4  (0.5) 

10(1-3) 

Pain  ctiest 

11  (1.4) 

14(1.9) 

20  (2.6) 

Digestive 

Diarrtiea 

5  (0.7) 

9(1.2) 

14(1-8) 

Dyspepsia 

7  (0.9) 

8(1.1) 

10(1-3) 

Nausea 

7  (0.9) 

6  (0.8) 

11  (1.4)      1 

Musculo-Skeletal 

Cramps  leg 

8(1.1) 

6  (0.8) 

11  (1.4)       1 

RESPIRAtORY 

Bronchitis 

11  (1.4) 

13(1.7) 

13(1-7) 

Lung  Disease 

36  (4.7) 

34  (4.5) 

49  (6-4) 

Pharyngitis 

27  (3.5) 

27  (3-6) 

34  (4-4) 

Pneumonia 

7  (0.9) 

8(1.1) 

10(1-3) 

UROGENITAL                                                                                                                                                                         | 

Infection  urinary  tract 

3  (0-4) 

9(1-2) 

12(1-6)       1 

Additional  adverse  reactions  reported  in  more  than  1%  of  patients  treated  with  DuoNeb  included  constipation 

and  voice  alterations. 

In  the  clinical  trial,  there  was  a  0  3%  incidence  of  possible  allergic-type  reactions,  including  skin  rash,  pruntus. 
and  urticaria 

Additional  information  derived  from  the  published  literature  on  the  use  of  albuterol  sulfate  and  ipratropium  bro- 
mide singly  or  in  combination  includes  precipitation  or  worsening  of  narrow-angle  glaucoma,  acute  eye  pain, 
blurred  vision,  paradoxical  bronchospasm,  wheezing,  exacerbation  ot  CORD  symptoms,  drowsiness,  aching. 
flushing,  upper  respiratory  tract  infection,  palpitations,  taste  perversion,  elevated  heart  rate,  sinusitis,  back  pain 
and  sore  throat. 

DDSAGE  AND  ADIVIINISTRATION 

The  recommended  dose  o(  DuoNeb  is  one  3  mL  vial  administered  4  times  per  day  via  nebulization  with  up  to 
2  additional  3  mL  doses  allowed  per  day,  if  needed  Safety  and  efficacy  of  additional  doses  or  increased  fre- 
quency of  administration  of  DuoNeb  beyond  these  guidelines  has  not  been  studied  and  the  safety  and  efficacy 
of  extra  doses  of  albuterol  sulfate  or  ipratropium  bromide  in  addition  to  the  recommended  doses  of  DuoNeb 
have  not  been  studied. 

The  use  of  DuoNeb  can  be  continued  as  medically  indicated  to  control  recurnng  bouts  of  bronchospasm.  If  a 
previously  effective  regimen  fails  to  provide  the  usual  relief,  medical  advice  should  be  sought  immediately,  as 
this  IS  often  a  sign  ot  worsening  COPD,  which  would  require  reassessment  ol  therapy 
A  Pari-LC-Plus''^  nebulizer  (with  face  mask  or  mouthpiece)  connected  to  a  PRONEB"*  compressor  was  used  to 
deliver  DuoNeb  to  each  patient  in  one  U  S  clinical  study.  The  safety  and  efficacy  of  DuoNeb  delivered  by  other 
nebulizers  and  compressors  have  not  been  established. 

DuoNeb  should  be  administered  via  jet  nebulizer  connected  to  an  air  compressor  with  an  adequate  air  flow, 
equipped  with  a  mouthpiece  or  suitable  face  mask. 
HOW  SUPPLIED 

DuoNeb  IS  supplied  as  a  3-mL  stenle  solution  for  nebulization  in  sterile  low-density  polyethylene  unit-dose  vials 
Cards  of  five  vials  are  placed  into  a  foil  pouch  Supplied  in  cartons  as  listed  below. 

NDC  49502-672-30  30  vials  per  carton 

NDC  49502-672-60  60  vials  per  carton 

Store  between  2°C  and  25°C  (36°F  and  77°F),  Protect  from  light. 
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1.  Gross  N,  Tashkin  D,  l^iller  R,  et  al.  Inhalation  by  nebulization  of  albuterol -ipratropium 
combination  (Dey  combination)  is  superior  to  either  agent  alone  in  the  treatment  of  chron- 
ic obstructive  pulmonary  disease  Respiration  1998;65:354-362. 
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Puritan  Bennett  Expands 
Your  840  Ventilator  With  the  NeoMode  Option. 

The  NeoMode"  Option  transforms  the  Puritan  Bennett  840'"  Ventilator  into  a  highly  effective  neonatal 
ventilator  system  truly  in  tune  with  neonatal  physiology.  Now  the  world's  best  selling  ventilator 
accommodates  your  tiniest  patients,  including  micro-preemies.  With  the  840  Ventilator  and  NeoMode 
Option,  the  ventilator  company  you've  trusted  for  decades  brings  you  advanced  ventilation  for  one 
and  all.  Contact  your  Puritan  Bennett  representative  or  call  us  at  1-800-635-5267. 


>  Ventilates  neonatal  patients  to  0.5  kg 
'  Smart  alarms  for  enhanced  patient  safety 


Compliance-compensated  volume  delivery 
Precision  without  a  proximal  flow  sensor 
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What  more  can  you  do  to  provide  relief  for  your 
patients  who  suffer  from  asthma  or  allergies? 
Recommend  Beam  Central  Vacuum  Systems. 
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TA.WoodfoIkJA.Sporik  RE.  Am  J  Respir  Crit  Care  Med  2001  Oct  1;164(7):1 107-1 108; 
discussion  1108-1109. 

Hold  It!  Correct  Use  of  Inhalers  in  Children  with  Asthma — Abrolat  ML,  Nguyen  LP.  Saca 
LF.  West  J  Med  200!  No\;175(5);303-304. 

Is  Home  Monitoring  of  Lung  Function  Worthwhile  for  Children  with  Asthma? — Sly  PD. 

Flack  F.  West  J  Med  2001  Nov;175(5);344-345. 


On  the  Use  of  Dry  Powder  Inhalers  in  Situations  Perceived  as  Con- 
strained—Borgstrom  L.  J  Aerosol  Med  2001  Fall;i4(3);281-287. 

Dose  delivery  from  dry  powder  inhalers  (DPls)  are  dependent  on  the 
inhalation  effort  of  the  patient.  Some  patient  groups,  including  asthmatic 
children,  patients  with  acute  asthma,  and  patients  with  advanced  chronic 
obstructive  pulmonary  disease  (COPD)  are  perceived  as  having  problems 
in  readily  inhaling  from  a  DPI  in  an  efficient  way;  this  opinion  is  based  on 
alleged  low  inhalation  Hows.  A  review  of  the  literature  however  shows 
that  these  groups  can  use  a  DPI  in  an  etTicient  way  and  gain  good  clinical 
effect  from  its  use.  Particularly,  it  has  been  shown  that  children  can  gen- 
erate a  good  peak  inhalation  flow  through  a  DPI,  albeit  a  lower  inhaled 
volume.  Similarly,  patients  with  acute  asthma  can  use  a  DPI  in  an  effi- 
cient way,  even  reaching  a  better  clinical  effect  with  the  DPI  than  with  a 
pressurized  metered  dose  inhaler  with  a  spacer.  Finally,  it  was  shown  that 
patients  with  severe  COPD  can  generate  the  inhalation  Hows  needed  to 
generate  an  efficient  drug  aerosol  from  a  DPI.  Collectively,  the  discussed 
patient  groups  seem  to  perform  as  well  as  other  subjects  when  it  comes  to 
their  ability  to  generate  an  adequate  inhalation  tlow  through  a  DPI. 

Effective  Delivery  of  Particles  with  the  Handihaler  Dry  Powder 
Inhalation  System  Over  a  Range  of  Chronic  Obstrucli>e  Pulmonary 
Disease  Severity— Chodosh  S.  Flanders  JS.  Kesten  S.  Serby  CW. 
Hochrainer  D.  Witek  TJ  Jr.  J  Aerosol  Med  2001  Fall;14(3);309-315. 

The  HandiHaler  is  a  dry  powder  breath  activated  inhaler  system  devel- 
oped tor  inhalation  therapy  for  patients  with  airway  disease.  Its  operation 
is  based  on  the  evacuation  of  powder  from  a  pierced  capsule.  We  sought 
to  document  the  inspiratory  flow  rates  attained  by  patients  inspiring 


through  the  HandiHaler  with  various  degrees  of  airflow  limitation.  Sub- 
jects with  stable  chronic  obstructive  pulmonary  disease  (COPD)  were  the 
study's  population.  An  in  vitro  study  of  fine  particle  dose  was  conducted 
using  an  Andersen  Cascade  Impactor  to  assess  medication  delivery  at  low 
inspiratory  flow  rates.  Subsequently,  an  in  vi\o  study  v\as  conducted  to 
determine  inspiratory  llow  rates  in  patients  with  COPD  as  measured 
through  a  pneumotach  with  a  custom  coupler  device  with  and  without  the 
HandiHaler.  Patients  were  classified  into  three  appro.ximately  equal 
groups  of  spirometric  severity  ranging  from  mild  (46-6?'7r  predicted  nor- 
mal forced  expiratory  volume  in  1  sec  [FEV|]).  to  moderate  (28-45%)  to 
severe  (<  27%).  The  in  vitro  study  indicated  delivery  of  medication  at 
flow  rates  as  low  as  20  L/min.  Twenty-six  men  completed  the  in  \i\o 
study  (age  66.9  ±  10.9  years.  FEV,  =  1.02  ±  0.45  1.).  The  median  peak 
inspiratory  tlow  rates  attained  in  the  mild  (n  =  8).  moderate  (n  =  10).  and 
severe  (n  =  8)  categories  were  45,  45.6.  and  35.4  L/min  respectively.  The 
minimum  peak  inspiratory  flow  rates  in  the  three  groups  were  28.2.  21.6 
and  20.4  L/min.  The  HandiHaler  device  effectively  delivers  panicles  to 
the  lung  over  a  wide  range  of  airnov\  limitation  in  patients  with  COPD. 

Breathing  Patterns  and  Aerosol  Delivery:  Impact  of  Regular  Human 
Patterns,  and  -Sine  and  .Square  Waveforms  on  Rate  of  Delivery — 

Nikander  K.  Denyer  J.  Smith  N.  Wollmer  P.  J  Aerosol  Med  2001 
Fall;14(3);327-333. 

In  vitro  tests  are  commonly  employed  to  assess  nebulizer  perlormance. 
Whether  the  square  or  sine  waveforms  employed  during  in  vitro  tests 
could  alter  the  nebulizer  performance  compared  to  that  observed  when  a 
patient  breathes  through  the  nebulizer  is  debatable.  Accordingly,  the  aim 
of  this  in  vitro  study  was  to  compare  the  rates  of  delivery  from  nebulizers 
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with  simulated  human  breathing  patterns  to  those  obtained  with  matching 
sine  and  square  waveforms.  Regular  human  breathing  patterns  with  tidal 
volumes  (Vj)  of  ~  40.  ~  200.  -  500.  and  ~  800  mL  were  selected.  Sine 
and  square  waveforms  that  matched  the  Vj.  peak  inspiratory  flow  rate 
(PIF).breathing  frequency  (/),  and  inspiratory  duty  cycle  (ti/t,oi)  of  the 
human  breathing  patterns  were  created  with  a  breathing  simulator.  The 
rate  of  delivery  of  nebulized  technelium-99m-labeled  diethylenetriamine 
pentaacetic  acid  ("""TC-DTPA)  from  two  different  jet  nebulizer  brands 
was  determined.  The  rate  of  delivery  was  defined  as  the  amount  of  the 
*'"'TC-DTPA  deposited  during  30  sec  of  nebulizalion  on  a  filter  placed 
between  the  nebulizer  and  the  breathing  simulator.  The  rate  of  delivery  of 
'"'"TC-DTPA  with  the  human  breathing  pattern  was  similar  to  that  mea- 
sured with  the  matching  sine  or  square  waveforms  for  either  nebulizer. 
The  configuration  of  the  breath  (PIF,  Vj,  /,  t|/t,„,)  did.  however,  influence 
the  rate  of  delivery.  In  conclusion,  the  shape  of  the  waveform,  in  other 
words,  one  resulting  from  a  human  breathing  pattern,  or  a  matching  sine 
or  square  waveform,  did  not  influence  the  rate  of  '"'"TC-DTPA  deliNery 
from  a  nebulizer  in  \\\io. 

Effects  of  Inhaled  Salbutamol  in  Exercising  Non-Asthmatic  Ath- 
letes— Goubault  C.  Perault  MC.  Leieu  E.  Bouquet  S,  Legros  P,  Vandel  B, 
Denjean  A.  Thorax  2001  Sep;56(9):675-679. 

BACKGROUND:  63  agonists  such  as  salbutamol  are  used,  not  only  by 
asthmatic  athletes  to  prevent  exercise  induced  asthma,  but  also  by  non- 
asthmatic  athletes  as  a  potentially  ergogenic  agent.  We  have  investigated 
whether  inhaled  salbutamol  enhances  endurance  performance  in  non- 


asthmatic  athletes.  METHODS;  A  prospective  double  blind,  randomised, 
three  way  crossover  design  was  used  to  study  the  effects  of  200  \ig  and 
800  ng  inhaled  salbutamol  versus  a  placebo  in  12  trained  triathletes.  The 
treatments  were  compared  in  three  identical  cycle  ergometer  sessions  at 
85'i^  of  the  predetermined  maximal  oxygen  uptake.  Lung  function, 
endurance  time,  metabolic  parameters  (glucose,  potassium,  lactate,  free 
fatty  acid,  and  glycerol!,  and  psychomotor  performance  were  evaluated. 
RESULTS:  Neither  endurance  time  nor  post-exercise  bronchodilation 
were  significantly  different  between  the  treatments.  Metabolic  parame- 
ters were  affected  by  exercise  but  not  by  treatment.  CONCLUSIONS: 
Inhaled  salbutamol,  even  in  a  high  dose,  did  not  have  a  significant  effect 
on  endurance  performance  in  non-asthmatic  athletes,  although  the  bron- 
chodilating  effect  of  the  drug  at  the  beginning  of  exercise  may  have 
improved  respiratory  adaptation.  Our  results  do  not  preclude  an 
ergogenic  effect  of  Bt  agonists  given  by  other  routes  or  for  a  longer 
period. 

Airway  Function  at  One  Year:  Association  with  Premorbid  Airway 
Function,  Wheezing,  and  Maternal  Smoking — Dezateux  C,  Stocks  J, 
Wade  AM.  Dundas  I,  Fletcher  ME.  Thorax  2001  Sep;56(9):680-686. 

BACKGROUND:  Impaired  growth  and  development  of  the  respiratory 
system  during  fetal  and  early  postnatal  life  may  have  important  implica- 
tions for  lung  development  and  later  lung  health.  The  aim  of  this  study 
was  to  examine  the  association  of  diminished  premorbid  airway  function, 
prior  wheezing,  and  maternal  smoking  with  airway  function  at  1  year  of 
age.  METHODS:  Respiratory  function  was  measured  at  the  end  of  the 
first  year  in  100  of  108  healthy  term  infants  (93"^)  in  whom  similar  mea- 
surements had  been  undertaken  prior  to  any  respiratory  illness  at  8  weeks. 
Physician  diagnosed  wheezing  episodes  were  identified  retrospectively 
from  medical  records.  RESULTS:  At  1  year  specific  airway  conductance 
during  end  expiration  (sGawEE;  /s/kPa)  was  significantly  diminished  in 
those  infants  with  prior  wheezing  (95%  CI  wheeze/no  wheeze  -0.76  to  - 
0.14),  mothers  who  smoked  (95%  CI  smoke/no  smoke  -0.81  to  -0.27),  a 
family  history  of  asthma  (95%  CI  family  history /no  family  history  -0.62 
to  0.00),  or  diminished  premorbid  sGawEE  (95%  CI  -0.13  to  -0.43/s/kPa 
per  unit  reduction  sGawEE  at  8  weeks).  In  a  multivariate  model  only 
maternal  smoking  and  diminished  premorbid  sGawEE  were  indepen- 
dently associated  with  diminished  sGawEE  at  1  year.  CONCLUSIONS: 
Diminished  airway  function  at  the  end  of  the  first  year  appears  to  be 
mediated  by  impaired  airway  development  during  early  life  as  well  as  by 
exposure  to  maternal  smoking.  These  findings  are  consistent  with  the 
hypothesis  that,  at  a  population  level,  diminished  premorbid  airway  func- 
tion provides  the  link  between  wheezing  lower  respiratory  illness  and 
diminished  airway  function  at  1  vear.  Maternal  smoking  remains  an 
important  and  avoidable  cause  of  impaired  airway  development  and  func- 
tion in  infancy. 

Changing  Patterns  of  Hospital  Admission  for  Asthma,  1981-97 — 

Momson  DS.  McLoone  P.  Thorax  2001  Sep:56(9):6S7-69(). 

BACKGROUND:  Hospital  admission  rates  for  asthma  have  stopped  ris- 
ing in  several  countries.  The  aim  of  this  study  was  to  use  linked  hospital 
admission  data  to  explore  recent  trends  in  asthma  admissions  in  Scotland. 
METHODS:  Linked  Scottish  Morbidity  Records  (SMRl)  for  asthma 
(lCD-9  493  and  ICD-10  J45-6)  from  1981  to  1997  were  used  to  describe 
rates  of  first  admissions  and  readmissions  by  age  and  sex.  As  a  measure 
of  resource  use.  annual  trends  in  bed  days  used  were  also  explored  by  age 
and  sex.  RESULTS:  There  were  160  039  hospital  admissions  for  asthma 
by  82  421  individuals  in  Scotland  during  the  study  period.  The  overall 
hospital  admission  rate  increased  by  122%  (from  106.7  to  236.7  per  100 
000  population)  but  this  varied  by  sex.  age.  and  admission  type.  First 
admissions  rose  by  70%  from  73.2  per  100  000  in  1986  to  124.8  per  100 
000  in  1997  while  readmissions  fell.  Children  (<15  years)  experienced  a 
declme  in  overall  admissions  after  1992  due  to  falls  in  both  new  admis- 
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sions  and  readmissions.  By  19y7  the  ratio  ot  female  to  male  admissions 
was  0.57  in  children,  but  1.50  above  14  years  of  age.  Mean  lengths  of  slay 
fell  from  10.7  days  lo  .^.7  days  between  I'JSl  and  \W7  and  bed  days  used 
showed  little  change  except  for  a  decline  alter  [W2  in  children.  CON- 
CLUSIONS: Alter  a  period  of  increasing  hospitalisation  for  asthma  in 
Scotland,  rales  of  admission  among  children  have  begun  to  fall  but 
anumg  adults  admissions  continue  to  rise. 

Reference  \alues  of  Interrupter  Kespinitory  Resistance  in  Healthy 
Preschool  White  Children — Lombardi  E.  Sly  PD,  Coneutelli  C. 
No\embre  E.  Veneruso  G.  Frongia  G.  et  al.  Thorax  2001  Sep;56(9):(-iy|- 
645. 

B.ACKGROl'ND:  Interrupter  respiratory  resistance  (Rint)  is  reported  to 
be  useful  in  evaluating  lung  function  in  poorly  collaborating  patients. 
However,  no  reference  values  are  available  from  large  samples  of 
preschool  children  using  the  standard  interrupter  method.  The  aim  of  this 
study  was  lo  define  reference  Rint  values  in  a  population  of  healthy 
preschool  children.  METHODS:  Rint  was  assessed  without  supporting 
the  cheeks  in  children  with  no  history  of  wheeze  from  six  kindergartens. 
To  evaluate  the  etfects  of  upper  airvvay  compliance  on  Rint  in  healthy 
children,  an  additional  group  of  preschool  children  with  either  no  history 
of  wheeze  or  no  respiratory  symptoms  at  the  time  of  testing  underwent 
Rint  measurements  in  our  lung  function  laboratory  with  and  without  sup- 
porting the  cheeks.  Short  term  (about  1  minute  apart)  and  long  term 
(mean  2.5  months  apart)  repeatability  of  Rint  measurements  (2  SDs  of  the 
mean  paired  difference  between  measurements)  was  also  assessed  in  chil- 
dren referred  for  cough  or  wheeze.  RESULTS:  A  total  of  284  healthy 
white  children  (age  range  3.0-6.4  years)  were  evaluated.  Mean  inspira- 
tory and  expiratory  Rint  (RintI  and  RintE)  did  not  differ  significantly  in 
boys  and  girls.  Age.  height,  and  weight  showed  a  significant  inverse  cor- 
relation with  both  Rintl  and  RintE  in  the  univariate  analysis  with  linear 
regression.  Multiple  regression  with  age.  height,  and  weight  as  the  inde- 
pendent variables  showed  thai  all  three  variables  were  significantly  and 
independently  correlated  with  RintL  whereas  only  height  was  signifi- 
cantly and  independently  correlated  with  RintE.  Supporting  the  cheeks 
had  no  significant  effect  on  Rintl  (n=29.  median  0.673  v  0.660  kPa/L  t  s. 
p=().098)  or  RinlE  (n=39,  median  0.702  v  0.713  kPa/L  t  s.  p=0.126). 
Short  term  repeatability  was  0.202  kPa/  L  s  for  Rintl  (n=50)  and  0.242 
kPa/  L  ■  s  for  RintE  (n=69).  Long  term  repeatability  was  0.20S  kPa/  L  s 
for  RintE  ln=26).  CONCLUSIONS:  We  have  reported  reference  Rint 
values  in  preschool  white  children  and  ha\e  demonstrated  the  usefulness 
of  this  technique  in  assessing  lung  function  in  this  age  group. 

Non-Invasive  Ventilation  in  Acute  Exacerbations  of  Chronic 
Obstructive  Pulmonary  Disease:  Long  Term  Survival  and  Predictors 
of  In-Hospital  Outcome— Plant  PK.  Owen  JL,  Elliott  M\V.  Thorax 
2001  Sep:56(yi:70S-712. 

BACKGROUND:  Non-invasive  ventilation  (NIV)  reduces  the  need  for 
intubation  and  the  mortality  associated  with  an  exacerbation  of  chronic 
obstructive  pulmonary  disease  (COPD).  This  study  aimed  to  identify  fac- 
tors that  could  be  used  to  stratify  patients  according  to  their  risk  of  requir- 
ing invasive  mechanical  ventilation.  The  second  aim  was  to  determine  the 
long  term  survival  of  patients  treated  with  and  without  NIV.  METHODS: 
In  this  prospective  multicentre  randomised  controlled  trial  1 IX  patients 
were  allocated  to  standard  treatment  and  I  IS  to  NIV  between  November 
1996  and  September  1 998.  Arterial  blood  gas  tensions  and  respiratory 
rate  were  recorded  at  enrolment  and  after  1  and  4  hours.  Prognostic  fac- 
tors were  identified  using  logistic  regression  analysis.  All  patients  were 
followed  until  death  or  I  January  1999.  RESULTS:  Al  enrolment  the  H* 
concentration  (OR  1.22  per  nmol/L.  95</i  CI  1.09  to  1.37.  p  <  0.01)  and 
Paco,  (OR  1.14  per  kPa.  95%  CI  1. 14  lo  1.81.  p<O.OI)  were  associated 
with  treatment  failure.  Allocation  to  NIV  was  protective  (OR  0.39.  95% 
CI  0.19  to  0.80).  After  4  hours  of  treatment  improvement  in  acidosis  (OR 
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0.89  per  nmoI/L.  95%  CI  U,82  lo  U.97.  p<0.01 )  and  tall  in  respiratory  rate 
(OR  0.92  per  breaths/min,  95%  CI  0.84  to  0.99.  p=0.04)  were  associated 
with  success.  Median  length  ot  survival  was  16.8  months  in  those  treated 
with  NIV  and  13.4  months  in  those  receiving  standard  treatment 
(p=0. 12).  The  trend  in  improved  survival  was  attributable  to  pre\ention 
of  death  during  the  index  admission.  CONCLUSION:  Initial  pH  and 
hypercapnia  can  be  used  to  stratify  groups  of  patients  according  to  their 
risk  of  needing  intubation.  NIV  reduces  this  risk  and  progress  should  be 
monitored  using  change  in  respiratory  rale  and  pH.  The  long  term  sur- 
vival after  NIV  is  sutTiciently  good  to  render  treatment  appropriate. 

Systematic  Review  of  Clinical  Effecti\eness  of  Pressurised  Metered 
Dose  Inhalers  \  ersus  Other  Hand  Held  Inhaler  Devices  for  Deliver- 
ing Corticosteroids  in  Asthma — Brocklehank  D.  Wright  J.  Cates  C. 
BMJ  2001  Oct  20;.i2.^(731S):S96-900. 

OBJECTIVE:  To  determme  the  chnical  effectiveness  of  pressurised 
metered  dose  inhalers  (with  or  without  spacer!  compared  with  other  hand 
held  inhaler  devices  for  the  delivery  of  corticosteroids  in  stable  asthma. 
DESIGN:  Systematic  review  of  randomised  controlled  trials.  DATA 
SOURCES:  Cochrane  Airways  Group  trials  database  (Medline.  Embase. 
Cochrane  controlled  clinical  trials  register,  and  hand  searching  of  18  rele- 
vant journals),  pharmaceutical  companies,  and  bibliographies  of  included 
trials.  Trials:  All  trials  in  children  or  adults  with  stable  asthma  that  com- 
pared a  pressurised  metered  dose  inhaler  v.  ith  any  other  hand  held  inhaler 
device  delivering  the  same  inhaled  corticosteroid.  RESULTS:  24  ran- 
domised controlled  trials  were  included.  Significant  differences  were 
found  for  forced  expiratory  volume  in  one  second,  morning  peak  expira- 
tory flow  rate,  and  use  of  drugs  for  additional  relief  with  dry  powder 
inhalers.  However,  either  these  were  within  clinically  equivalent  limits  or 
the  differences  were  not  apparent  once  baseline  characteristics  had  been 
taken  into  account.  No  significant  differences  were  found  between  pres- 
surised metered  dose  inhalers  and  any  other  hand  held  inhaler  device  for 
the  following  outcomes:  lung  function,  symptoms,  bronchial  hyper-reac- 
tivity, systemic  bioavailability,  and  use  of  additional  relief  bronchodila- 
tors.  CONCLUSIONS:  No  evidence  was  found  that  alternative  inhaler 
devices  (dry  powder  inhalers,  breath  actuated  pressurised  metered  dose 
inhalers,  or  hydrofluoroalkane  pressurised  metered  dose  inhalers)  are 
more  effective  than  the  pressurised  metered  dose  inhalers  for  delivery  of 
inhaled  corticosteroids.  Pressurised  metered  dose  inhalers  remain  the 
most  cost  effective  first  line  delivery  devices. 

Systematic  Review  of  Clinical  Effectiveness  of  Pressurised  Metered 
Dose  Inhalers  \  ersus  Other  Hand  Held  Inhaler  Devices  for  Deliver- 
ing l?2  .Agonists  Bronchodilators  in  .\sthma — Ram  FS.  Wright  J. 
Brocklebank  D,  White  JE.  BMJ  2(J01  Oct  20;323(731S):90l-905. 

OBJECTIVES:  To  determine  the  clinical  effectiveness  of  pressurised 
metered  dose  inhalers  compared  with  other  hand  held  inhaler  devices  for 
delivering  short  acting  B:  agonists  in  stable  asthma.  DESIGN:  Systematic 
review  of  randomised  controlled  trials.  DATA  SOURCES;  Cochrane 
Airways  Group  specialised  trials  database  (which  includes  hand  search- 
ing of  20  relevant  journals).  Medline.  Embase.  Cochrane  controlled  clini- 
cal trials  register,  pharmaceutical  companies,  and  bibliographies  of 
included  trials.  TRIALS;  All  trials  in  children  or  adults  with  stable 
asthma  that  compared  the  pressurised  metered  dose  inhaler  (with  or  with- 
out a  spacer  device)  against  any  other  hand  held  inhaler  device  containing 
the  same  Bj  agonist.  Results:  84  randomi.sed  controlled  trials  were 
included.  No  differences  were  found  between  the  pressurised  metered 
dose  inhaler  and  any  other  hand  held  inhaler  device  for  lung  function, 
blood  pressure,  symptoms,  bronchial  hyperreactivity,  systemic  bioavail- 
ability, inhaled  steroid  requirement,  scrum  potassium  concentration,  and 
use  of  additional  relief  bronchodilators.  In  adults,  pulse  rate  v\as  lower  in 
those  using  the  pressurised  metered  dose  inhaler  compared  with  those 
using  Turbohaler  (standardised  mean  difference  0.44,  95%  confidence 


interval  0.05  to  0.84);  patients  preferred  the  pressuri.sed  metered  dose 
inhaler  to  the  Rotahaler  (relative  risk  0.53.  95%  confidence  interval  0.36 
to  0.78);  hydrofluoroalkane  pressurised  metered  dose  inhalers  reduced 
the  requirement  for  rescue  short  course  oral  steroids  (relative  risk  0.67. 
0.49  to  0.91).  CONCLUSIONS:  No  evidence  was  found  to  show  that 
alternative  inhaler  devices  are  more  effective  than  standard  pressurised 
metered  dose  inhalers  for  delivering  acting  B:  agonist  bronchodilators  in 
asthma.  Pressurised  metered  dose  inhalers  remain  the  most  cost  effective 
delivery  devices. 

Alternative  .Methods  for  .Assessing  Bronchodilator  Reversibility  in 
Chronic  Obstructive  Pulmonary  Disease — Hadcroft  J.  Calverley  PM. 
Thorax  2001  Sep:56(9l:713-720. 

BACKGROUND;  Bronchodilator  reversibility  testing  is  recommended 
in  all  patients  with  chronic  obstructive  pulmonary  disease  (COPDl  but 
does  not  predict  improvements  in  breathlessness  or  exercise  performance. 
Two  alternative  ways  of  assessing  lung  mechanics — measurement  of  end 
expiratory  lung  volume  (EELV)  using  the  inspiratory  capacity  manoeu- 
vre and  application  of  negative  expiratory  pressure  (NEP)  during  tidal 
breathing  to  detect  tidal  airflow  limitation — do  relate  to  the  degree  of 
breathlessness  in  COPD.  Their  usefulness  as  end  points  in  bronchodilator 
reversibility  testing  has  not  been  examined.  METHODS:  We  studied  20 
patients  with  clinically  stable  COPD  (mean  age  69.9  (1.5)  years.  15  men. 
forced  expiratory  volume  in  one  second  (FEV|)  29.5  ( 1.6|%  predicted) 
with  tidal  tlow  limitation  as  assessed  by  their  maximum  flow -volume 
loop.  Spirometnc  parameters,  slow  vital  capacity  (SVC),  inspiratory 
capacity  (IC),  and  NEP  were  measured  seated,  before  and  after  nebulised 
saline,  and  at  intervals  after  5  mg  nebulised  salbutamol  and  500  microg 
nebulised  ipratropium  bromide.  The  patients  attended  twice  and  the  treat- 
ment order  was  randomised.  RESULTS;  Mean  FEVi.  FVC,  SVC,  and  IC 
were  unchanged  after  saline  but  the  degree  of  tidal  tlow  limitation  varied. 
FEV|  improved  significantly  after  salbutamol  and  ipratropium  (0.11 
(0.02)  L  and  0.09  (0.02)  L.  respectively)  as  did  the  other  lung  volumes 
with  further  significant  increases  after  the  combination.  Tidal  volume  and 
mean  expiratory  flow  increased  significantly  after  all  bronchodilators  but 
breathlessness  fell  significantly  only  after  the  combination  treatment.  The 
initial  NEP  score  was  unrelated  to  subsequent  changes  in  lung  volume. 
CONCLUSIONS:  NEP  is  not  an  appropriate  measurement  of  acute  bron- 
chodilator responsiveness.  Changes  in  IC  were  significantly  larger  than 
those  in  FEVi  and  may  be  more  easily  detected.  However,  our  data 
showed  no  evidence  for  separation  of  "reversible"  and  "irreversible" 
groups  vv  hatever  outcome  measure  was  adopted. 

Continuous  Positive  .\irway  Pressure  for  Sleep  .\pnoea/Hypopnoea 
Sj  ndronie:  l^sefulness  of  a  2  Week  Trial  to  Identity  Factors  .Associ- 
ated with  Long  Term  Use — Popescu  G.  Latham  M.  .Allgar  V.  Elliott 
MW.  Thorax  2001  Sep;56(9):727-733. 

BACKGROUND:  The  sleep  apnoea/hypopnoea  syndrome  (SAHS)  is 
common  and  treatment  with  continuous  positive  airvvay  pressure  (CPAPl 
is  effective.  However,  not  all  patients  can  cope  with  the  demands  of  using 
mask  positive  pressure.  Compliance  can  be  improved  with  an  intensive 
educational  programme  and  patient  support,  but  this  is  not  practical  in 
most  centres  given  the  large  numbers  of  patients  coming  forward  for 
treatment.  Several  studies  have  evaluated  correlations  between  various 
parameters  at  diagnosis  in  order  to  anticipate  patients"  behaviour  and  to 
avoid  the  social  and  health  implications  of  undertreated  SAHS.  We  have 
evaluated  the  use  of  additional  data  derived  during  a  2  week  home  CPAP 
tnal  to  identifv  factors  associated  with  longer  term  use  of  CP.AP  and  com- 
pliance. METHODS:  Following  a  diagnostic  study,  209  patients  were 
offered  a  CPAP  machine  for  a  2  week  home  trial.  After  completing  the 
trial,  patients  were  reassessed  and  scored  their  overall  satisfaction  with 
CP.AP  treatment  on  a  five  point  scale  ranging  from  "much  worse"  to 
"much  belief'  and  an  Epworth  score  relating  to  the  loan  period.  Machine 
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run  time  uas  recorded  trom  ihe  integral  clock.  These  data  ueie  added  to 
those  available  at  diagnosis  to  construct  models  indicative  of  continuing 
CPAP  and  average  nightly  use  at  I  year.  RESULTS:  209  patients  were 
offered  the  2  ueek  loan  at  least  a  year  before  June  1999  (90.9';;^  inen. 
mean  (SDl  age  51.0  (10.6)  years,  body  mass  index  (BMI)  34.6  (7.71 
kg/m-.  Epworth  score  15  (IQR  11-181.  apnoea/hypopnoea  index  (AHIl 
3X.I  (22.91  events/hi.  15.3  patients  (73.2^a  opted  to  continue  CPAP  and 
56  declined.  One  year  later  data  were  available  for  1X7  patients;  I2S 
(68.5%  on  an  intention  to  treat  analysis)  continued  to  use  Ihe  niachinc 
with  a  mean  use  of  5.0  (2.4)  hours/night.  A  logi.stic  regression  model  indi- 
cated that  mean  CPAP  use  during  the  loan  period  and  the  overall  satisfac- 
tion score  accurately  defined  continuing  CPAP  and  "satisfactory"  CPAP 
use  at  1  year.  For  patients  with  low  machine  use  and  no  syinptomatic 
improvement  during  the  loan  period,  the  addition  of  baseline  AHI.  base- 
line Epuiirth  score,  and  the  Epworth  score  at  the  end  of  the  loan  to  the 
equation  identifying  factors  as.sociated  with  "satisfactory"  CPAP  use 
(mean  >2  hours/nightl  improved  the  value  of  the  model.  CONCLUSION 
Data  derived  from  a  2  week  CP.AP  trial  are  useful  in  identifying  patients 
who  will  comply  with  CPAP  treatment  to  1  year.  It  can  be  used  to  identify 
patients  with  significant  symptomatic  disease  who  will  struggle  with 
CPAP  and  may  benefit  from  additional  education  and  support.  High 
mean  hourly  use  and  a  high  degree  of  overall  satisfaction  during  the  loan 
period  identified  patients  likely  to  use  CPAP  and  be  compliant  with  it  at  I 
year. 

A  Comparison  of  the  Lunj;  Deposition  of  Budesonide  from  Easv- 
haler,  Turhuhaler  and  pMDI  Plus  Spacer  in  .\sthniatic  Patients — 

Hirst  PH.  Bacon  RE.  Pitcairn  GR.  Silvasti  M.  Newman  SP.  Respir  Med 
2001  Sep:95(9);720-727. 

Inhaled  corticosteroids  in  pressurized  metered  does  inhalers  (pMDls)  arc 
often  delivered  via  a  large  volume  spacer  device,  but  these  are  bulky  and 
inconvenient.  Dry  pov\der  inhalers  (DPIs)  provide  a  highly  portable  and 
conxenient  propellant-free  alternative  to  pMDIs  for  asthma  maintenance 
therapy  However,  each  DPI  could  have  unique  in  vi\  o  delivery  character- 
istcs.  In  order  to  quantify  the  total  and  regional  lung  deposition  of  budes- 
onide (200  |ig)  from  (a)  Easyhaler.  (b)  Turbuhaler  and  (c)  pMDI  plus 
Nebuhaler  750  mL  spacer,  a  three-way  randomized  cross-over  study  was 
carried  out  in  12  mild  to  moderate  asthmatic  patients.  Deposition  was 
quantified  by  the  imaging  technique  of  gamma  scintigraphy  Optimal 
inhalation  techniques  were  used  throughout.  Mean  (SD)  whole  lung 
deposition  {'i  metered  dose)  was  similar  for  Easyhaler  ( 18.5  (7.8)  9rl  and 
Turbuhaler  |21.8  (8.2)  Vc],  but  was  significantly  higher  for  pMDl  plus 
Nebuhaler  1-14.1  ( 10.0)  9c.  p  <0.011.  The  regional  distribution  patterns  in 
the  lungs  were  predominantly  central  for  all  three  devices.  Nebuhaler 
reduced  oropharyngeal  deposition  significantly  compared  with  the  two 
DPIs.  Easyhaler  showed  comparable  deposition  to  Turbuhaler  and  hence 
drugs  delivered  by  Easyhaler  would  be  expected  to  have  a  similar  clinical 
effect  to  those  delivered  by  Turbuhaler  in  asthma  maintenance  therapy. 

Screening  of  Obstructive  Sleep  Apnoea:  Heart  Rate  Spectral  Analy- 
sis of  Nocturnal  Pulse  Oximetric  Recording — Zamarron  C.  Romero 
PV.  Gude  F.  Amaro  A.  Rodriguez  JR.  Respir  Med  2001  Sep;95(9):759- 
765. 

Using  heart  rate  spectral  analysis  of  nocturnal  pulse  oximetry,  we 
prospectively  evaluated  the  utility  of  this  methodology  in  patients  clini- 
cally suspected  of  having  obstructive  sleep  apnoea  (OSA).  A  hundred  and 
ninety-seven  outpatients  referred  with  symptoms  compatible  with  the 
diagnosis  of  OSA  were  studied.  All  participants  had  nocturnal  pulse 
oximetry  pertbmied  simultaneously  with  conventional  polysomnogra- 
phy. Power  density  of  heart  rate  obtained  by  nocturnal  pulse  oximetry 
was  analysed  using  fast  Fourier  transformation  of  a  Hamming-windowed 
signal.  Recording  test  results  were  classified  as  abnormal  (suspicion  of 
OSA)  in  the  presence  of  a  peak  in  the  periodogram  between  period 
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Abstracts 


boundaries  30-70  sec.  A  normal  test  result  was  detlned  as  the  absence  oi 
the  30-70  sec  peak  in  the  periodogram.  The  total  area  of  the  periodogram 
(Stot).  the  area  enclosed  in  the  periodogram  between  the  period  bound- 
aries 30-70  sec  (S30-70).  the  area  enclosed  in  the  period  boundaries  30-70 
sec  with  respect  to  the  total  area  of  the  periodogram  (Si  and  the  peak 
amplitude  30-70  sec  (PA)  were  measured.  The  presence  of  a  peak  in  the 
periodogram  has  a  sensitivity  of  81.3%.  a  specificity  of  91.5'7c  a  positive 
predictive  value  of  89. 1  ^r  and  a  negative  predictive  value  of  85.1'J  for 
OSA  diagnosis.  The  OSA  patients  were  found  to  have  higher  values  of 
Stot.  S30  7i)-  S  and  PA  than  the  non  OSA  patients.  Receiver  operating 
characteristics  (ROC)  curve  was  constructed  at  different  thresholds  of 
Stot-  S30-70  S  and  PA.  For  a  PA  threshold  of  10(%)2.  heart  rate  spectra 
analysis  sensitivity  for  OSA  was  58%  and  specificity  was  92%.  Further- 
more, the  positive  and  negative  predictive  values  for  diagnosis  of  OSA 
were  87  and  72"*  respectively.  Apnoea  hypopnea  index  (AHIl  correlated 
significantly  with  Stot  (r=0.44;  p<0.001).  S.w.yn  (r=0.59:  p<0.001).  S 
(r=0.58:  p<0.00l)  and  PA  (r=0.58;  p<0.001).  According  to  our  results, 
heart  rate  spectral  analys  s  obtained  by  nocturnal  pulse  oximetry  and 
identification  of  peak  in  the  periodogram  between  period  boundaries  30- 
70  sec  could  be  useful  us  a  diagnostic  technique  for  OSA  patients. 

Impact  of  a  Pediatric  ,\sthnia  Clinical  Pathway  on  Hospital  Cost  and 
Length  of  Stay — Wazeka  A.  Valacer  DJ.  Cooper  M.  Caplan  DW. 
DiMaio  M.  Pediatr  Pulmonol  2001  Sep;32(3l:21 1-216. 

This  study  sought  to  determine  if  a  clinical  pathway  developed  and  exe- 
cuted by  specialists  in  pediatric  asthma  would  reduce  hospital  costs  and 
length  of  stay  (LOS).  The  study  design  was  a  retrospective,  nonrandom- 
ized, controlled  trial.  Subjects  were  children  aged  2-18  years  (N  =  1.004) 
with  a  history  of  recurrent  wheezing,  hospitalized  with  a  diagnosis  of 
acute  asthma  exacerbation  between  1995-1998  at  the  New  York  Hospital- 
Weill  Cornell  Medical  Center  and  treated  via  the  pathway,  as  well  as  a 
control  group  of  206  children  ages  2-18  hospitalized  for  acute  asthma 
exacerbation  in  1994.  the  year  prior  to  pathway  implementation.  Patients 
were  treated  via  the  pathway  under  the  supervision  of  an  asthma  special- 
ist. The  pathway  provided  guidelines  for:  1 )  frequency  of  patient  assess- 
ment; 2)  bronchodilator  usage;  3)  corticosteroid  use;  4)  laboratory  evalu- 
ation; 5)  vital  signs,  oxygen  saturation,  and  peak  flow  measurements;  6) 
chest  x-rays;  7)  social  work  intervention;  and  8)  discharge  planning.  The 
main  outcome  measures  were  hospital  length  of  stay,  cost  per  hospitaliza- 
tion, nursing,  medication,  laboratory  and  radiology  costs,  and  relapse 
rate.  Total  charges  for  admission  and  average  LOS  for  1995-1998  were 
calculated,  and  compared  with  1994.  the  year  preceding  implementation 
of  the  pathway.  LOS  decreased  from  4.2  days  to  2.7  days  (p  <  0.0001 ). 
The  annual  total  charges  for  pediatric  asthma  admissions  decreased  from 
2  million  dollars  to  1.4  million  dollars  (p  <  0.005).  Nursing  and  labora- 
tory costs  showed  a  statistically  significant  decrease.  Follow-up  study  at 
S  months  showed  a  readniission  rate  of  0.02%.  The  implementation  of  a 
pediatric  asthma  clinical  pathway,  directed  by  specialists,  resulted  in  sig- 
nlficandy  decreased  length  of  stay  and  overall  cost,  without  an  increa.sed 
rate  of  readmission. 


been  hampered  by  differences  between  centers  with  regard  to  the  meth- 
ods and  equipment  used,  patient  selection,  small  number  of  subjects,  and 
lack  of  appropriate  reference  data,  A  structured  niulticenter  approach 
based  on  recently  published  recommendations  for  the  measurement  of 
lung  function  in  infancy,  together  with  pursuit  of  recent  developments 
such  as  assessment  of  raised  lung  volume  flow  volume  curves  and  venti- 
lation Inhomogeneity  may  help  to  more  effectively  utilize  lung  function 
tests  in  infants  in  the  future. 

Postoperative  Complications  in  Patients  with  Ohstruclive  .Sleep 
.Apnea  .Syndrome  Undergoing  Hip  or  Knee  Replacement:  A  Case- 
Control  Study — Gupta  RM,  Parvizi  J.  Hanssen  .AD.  Gav  PC.  Mayo  Clin 
Proc  2001  Sep;76(9);897-905. 

OBJECTIVE:  To  identity  and  assess  the  impact  of  postoperative  compli- 
cations in  patients  with  unrecognized  or  known  obstructive  sleep  apnea 
syndrome  (OSAS)  undergoing  hip  replacement  or  knee  replacement  com- 
pared with  control  patients  undergoing  similar  operations.  Although 
OSAS  is  a  risk  factor  for  perioperative  morbidity,  data  quantifying  the 
magnitude  of  the  problem  in  patients  undergoing  non-upper  airway  oper- 
ations are  limited.  PATIENTS  AND  METHODS;  This  retrospective, 
case-control  study  from  a  single  academic  medical  institution  included 
patients  diagnosed  as  having  OSAS  between  January  1995  and  December 
1998  and  undergoing  hip  or  knee  replacement  within  3  \ears  befiire  or 
anytime  after  their  OSAS  diagnosis.  Patients  w  ith  OSAS  were  subcatego- 
rized  as  having  the  diagnosis  either  before  or  after  the  surgery  and  also, 
regardless  of  time  of  diagnosis,  by  whether  they  were  using  continuous 
positive  airway  pressure  (CPAP)  prior  to  hospitalization.  Matched  con- 
trols were  patients  without  OSAS  undergoing  the  same  operation.  Inter- 
ventions were  defined  specifically  as  administration  of  a  particular  treat- 
ment in  the  context  of  each  complication,  eg,  supplemental  oxygen, 
implementation  of  additional  monitoring  such  as  oximetry  for  hypox- 
emia, or  transfer  to  the  intensive  care  unit  (ICU)  for  cardiac  ischemia  con- 
cerns. Postoperative  complications  were  assessed  for  all  patients  in  the 
different  categories  and  included  respiratory  events  such  as  hypoxemia, 
acute  hypercapnia,  and  episodes  of  delirium.  Serious  complications  were 
noted  separately,  including  unplanned  ICU  days,  reintubalions.  and  car- 
diac events.  The  length  of  hospital  stay  was  also  tabulated.  RESULTS; 
There  were  101  patients  with  the  diagnosis  of  OSAS  in  this  study  and  101 
matched  controls.  Thirty-six  patients  had  their  joint  replacement  before 
OSAS  was  diagnosed,  and  65  had  surgery  after  OSAS  was  diagnosed.  Of 
the  latter  65  patients,  only  33  were  using  CPAP  at  home  preoperatively. 
Complications  were  noted  in  39  patients  (39";^)  in  the  OSAS  group  and 
18  patients  ( 18%  )  in  the  control  group  (P=0.001 ).  Serious  complications 
occurred  in  24  patients  (24%)  in  the  OSAS  group  compared  with  9 
patients  (9%)  in  the  control  group  (P=0.004).  Hospital  stay  was  signifi- 
cantly longer  for  the  OSAS  patients  at  a  mean  ±  SD  of  6.8  ±  2.8  days 
compared  with  5.1  ±4.1  days  for  the  control  patients  (p<0.007).  CON- 
CLUSION; Adverse  postoperative  outcomes  occurred  at  a  higher  rate  in 
patients  with  a  diagnosis  of  OSAS  undergoing  hip  or  knee  replacement 
compared  with  a  group  of  matched  control  patients. 


Lung  Function  Testing  in  Infants  with  Cystic  Fibrosis:  Lessons  from 
the  Past  and  Future  Directions — Gappa  M.  Ranganathan  SC,  Stocks  J. 
Pediatr  Pulmonol  2001  Sep;32(3):228-245. 


Diagnosis  and  Treatment  of  Allergic  Bronchopulmonary  Aspergillo- 
sis—Vlahakis  NE.  Aksamit  TR.  Mayo  Clin  Proc  2001  Sep;76(9):930- 
938. 


Despite  the  increasing  awareness  of  the  need  to  identify  early  pulmonary 
changes  in  cystic  fibrosis  (CF)  noninvasively.  the  role  of  lung  function 
testing  in  infancy  and  early  childhood  remains  less  clear  than  in  older 
children  with  CF.  The  aim  of  this  review  is  to  summarize  available  data, 
discuss  the  information  gained  from  these  publications,  and  put  this  infor- 
mation into  perspective  w  ith  more  recent  developments  of  lung  function 
testing  in  both  infants  and  older  children  with  CF.  While  some  of  the 
available  data  have  been  the  foundation  of  the  current  level  of  under- 
standing of  respiratory  physiology  in  CF.  interpretation  of  other  data  has 


Allergic  bronchopulmonary  aspergillosis  (ABPA)  is  an  underdiagnosed 
pulmonary  disorder  in  asthmatic  patients  and  patients  with  cystic  fibrosis. 
Its  clinical  and  diagnostic  manifestations  arise  from  an  allergic  response 
to  multiple  antigens  expressed  by  fungi,  most  commonly  y4.v/)(vi;///».v 
fiimif'atii.'i.  colonizing  the  bronchial  mucus.  The  clinical  course  is  one  of 
recurrent  exacerbations  characterized  by  chest  infiltrates  ev  ident  on  chest 
x-ray  tllms  and  associated  with  cough,  wheeze,  and  sputum  production 
that  usually  respond  to  oral  corticosteroid  treatment.  Specific  immuno- 
logic and  radiologic  markers  of  disease  include  elevation  of  the  total 
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serum  IgE  levels,  presence  of  aspergillus  IgE  aniibodies.  and  the  occur- 
rence of  central  bronchiectasis.  Long-term  treatment  with  corticosteroids 
is  often  required  for  effective  management.  The  adverse  effects  of 
chronic  corticosteroid  use  have  led  to  attempts  at  treatment  with  antifun- 
gal agents  such  as  itraconazole.  Itraconazole  has  been  reported  anecdo- 
tally  to  be  effective,  and  evidence  for  its  effectiveness  in  randomi/ed  tri- 
als is  still  accruing.  Consideration  should  be  given  to  its  use  as  a 
corticosteroid-sparing  agent  or  for  treatment  of  patients  in  whom  corti- 
costeroid response  is  poor.  The  natural  history  and  prognosis  of  ABPA 
are  not  well  characterized  but  may  be  complicated  by  progression  to 
bronchiectasis  and  pulmonary  fibrosis.  If  ABPA  is  diagnosed  and  treated 
before  the  development  of  bronchiectasis  and  fibrosis,  these  complica- 
tions may  be  prevented. 

Reiatiunship  Between  the  Duration  of  the  Preoperative  Smoke-Free 
Period  and  the  Incidence  of  Postoperative  Pulmonary  Comphcations 
.\fter  Pulmonary  Surgery — Nakagawa  M,  Tanaka  H,  Tsukuma  H. 
Kishi  Y.  Chest  2001  Sep:120{3):705-710. 

STUDY  OBJECTIVE:  To  examine  the  relationship  between  the  duration 
of  the  preoperative  smoke-free  period  and  the  development  of  postopera- 
tive pulmonary  complications  (PPCsl  m  patients  who  underwent  pul- 
monary surgery,  and  the  optimal  timing  of  quitting  smoking.  DESIGN: 
Retrospective  cohon  study.  SETTING:  Osaka  Medical  Center  for  Cancer 
and  Cardiovascular  Disea.ses.  Osaka.  Japan.  PATIENTS:  Two  hundred 
eighty-eight  consecutive  patients  who  underwent  pulmonary  surgery 
between  January  1997  and  December  1998.  Measurements  and  results: 
We  collected  information  on  the  preoperative  characteristics,  intraopera- 
tive conditions,  and  occurrence  of  PPCs  by  reviewing  the  medical 
records.  Study  subjects  were  classified  into  four  groups  based  on  their 
smoking  status.  A  current  smoker  was  defined  as  one  who  smoked  within 
2  weeks  pnor  to  the  operation.  Recent  smokers  and  ex-smokers  were 
defined  as  those  whose  duration  of  abstinence  from  smoking  was  2  to  4 
weeks  and  >  4  weeks  prior  to  the  operation,  respectively.  A  never-smoker 
was  defined  as  one  who  had  never  smoked.  The  incidence  of  PPCs  among 
the  current  smokers  and  recent  smokers  was  43.6%  and  53.8%,  respec- 
tively, and  each  was  higher  than  that  in  the  never-smokers  (23.9%:  p  < 
0.05).  The  moving  average  of  the  incidence  of  PPCs  gradually  decreased 
in  patients  whose  smoke-free  period  was  5  to  8  weeks  or  longer.  After 
controlling  for  se.x.  age.  results  of  pulmonary  function  tests,  and  duration 
of  surgery,  the  odds  ratios  for  PPCs  developing  in  current  smokers,  recent 
smokers,  and  ex-smokers  in  comparison  with  never-smokers  were  2.09 
(95%  confidence  inten-al  |CI1.  0.83  to  5.25).  2.44  (95%  CI.  0.67  to  8.89). 
and  1.03  (95%  CI.  0.47  to  2.26),  respectively.  CONCLUSIONS:  These 
findings  indicate  that  preoperative  smoking  abstinence  of  at  least  4  weeks 
is  necessary  for  patients  who  undergo  pulmonary  surgery,  to  reduce  the 
incidence  of  PPCs. 

Environmental  Tobacco  Smoke  Exposure  During  Childhood  Is  Asso- 
ciated with  Increased  Prevalence  of  .4sthma  in  Adults — Larsson  ML. 
Frisk  M,  Hallstrom  J.  Kiviloog  J.  Lundback  B.  Chest  2001 
Sep:l20(3):71 1-717. 

OBJECTIVE:  To  examine  if  exposure  to  environmental  tobacco  smoke 
(ETS)  dunng  childhood  has  an  impact  on  asthma  prevalence  in  adults, 
and  to  identify  the  amount  of  nuisance  from  ETS  and  other  lower  airway 
irritants  (LAWIs)  in  a  city  population.  DESIGN;  A  postal  survey.  SET- 
TING: The  municipality  of  Orebro.  Sweden.  PARTICIPANTS:  A  total  of 
8.008  randomly  selected  inhabitants  aged  15  to  69  years.  MEASURE- 
MENTS: Exposures,  airway  symptoms,  and  respiratory  history  were 
assessed  using  a  questionnaire.  RESULTS:  The  response  rate  was  84%. 
In  never-smokers  with  childhood  ETS  exposure,  the  prevalence  of  physi- 
cian-diagnosed asthma  was  7.6%  vs  5.9%  in  nonexposed  subjects  (p  = 
0.036).  In  never-smokers  without  a  family  history  of  asthma,  the  preva- 
lence of  physician-diagnosed  asthma  in  subjects  reporting  childhood  ETS 
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Abstracts 


exposure  was  6.8%  vs  3.8%  in  nonexpiised  subjects  (p  <  0.001 ).  Subjects 
with  childhood  ETS  exposure  were  more  likely  to  start  smoking  in  adult- 
hood. The  prevalence  of  ever-smokers  was  54.5%  vs  33.8%  (p  <  0.0001) 
in  nonexpo.sed  subjects.  ETS  was  the  most  commonly  reported  LAWI  in 
the  total  sample  (21%).  followed  by  exercise  in  cold  air  (20%).  dust 
(19%).  exercise  (16%),  perfume  ( 15% ).  cold  air  ( 12% ).  pollen  ( 10%).  and 
pets  (8%).  All  LAWK  were  more  frequently  reported  by  women.  CON- 
CLUSIONS: Childhood  exposure  to  ETS  is  associated  with  an  increased 
prevalence  of  asthma  among  adult  never-smokers.  especially  in 
nonatopic  subjects.  Children  exposed  to  ETS  are  also  more  likely  to 
become  smokers.  ETS  is  as  a  major  LAWL 

Inspiratory  Muscle  Training  in  Patients  with  COPD:  Effect  on  Dysp- 
nea, Exercise  Performance,  and  Quality  of  Life — Sanchez  Riera  H. 
Montemayor  Rubio  T.  Ortega  Rui/  K.  Ccjudo  Rajiios  P.  Del  Castillo 
Otero  D.  Elias  Hernandez  T.  Castillo  Gomez  J.  Chest  2001 
Sep;120(3):748-756. 

OBJECTIVE:  The  aim  of  the  study  was  to  assess  the  effect  of  target-flow 
inspiratory  muscle  training  (IMT)  on  respiratory  muscle  function,  exercise 
performance,  dyspnea,  and  health-related  quality  of  life  (HRQL)  in  patients 
with  COPD.  PATIENTS  AND  METHODS:  Twenty  patients  with  severe 
COPD  were  randomly  assigned  to  a  training  group  (group  T)  or  to  a  control 
group  (group  C)  following  a  double-blind  procedure.  Patients  in  group  T  (n 
=  10)  trained  with  60  to  70%  maximal  sustained  inspiratory  pressure  (SIP- 
mav)  as  a  training  load,  and  those  in  group  C  (n  =  10)  received  no  U-aining. 
Group  T  trained  at  home  for  30  min  daily.  6  days  a  week  for  6  months. 
MEASUflEMENTS:  The  measurements  performed  included  spirometry. 
SIPmax.  inspiratory  muscle  strength,  and  exercise  capacity,  which  included 
maximal  oxygen  uptake  (Vqt).  and  minute  ventilation  (Ve).  Exercise  per- 
formance was  evaluated  by  the  distance  walked  in  the  shuttle  walking  test 
(SWT).  Changes  in  dyspnea  and  HRQL  also  were  measured.  RESULTS: 
Results  showed  significant  increases  in  SIP„,,n.  maximal  inspiratory  pres- 
sure, and  SWT  only  in  group  T  (p  <  0.003.  p  <  0.003,  and  p  <  0.001 ,  respec- 
tively), with  significant  differences  after  6  months  between  the  two  groups 
( p  <  0.003,  p  <  0.003.  and  p  <  0.05.  respectively).  The  levels  of  Vq,  and  Vg 
did  not  change  in  either  group.  The  values  for  transitional  dyspnea  index 
and  HRQL  improved  in  group  T  at  6  months  in  comparison  with  group  C  (p 

<  0.003  and  p  <  0.003,  respectively).  CONCLUSIONS:  We  conclude  that 
targeted  IMT  relieves  dyspnea,  increases  the  capacity  to  walk,  and 
improves  HRQL  in  COPD  patients. 

Inspiratory  Muscle  Strength  in  Acute  .Asthma — Stell  IM.  Polkey  Ml. 
Rees  PJ.  Green  M.  Moxham  J.  Chest  2001  Sep:120(3):757-764. 

STUDY  OBJECTIVES:  The  aim  of  this  study  was  to  measure  inspiratory 
pressure-generating  capacity  in  patients  presenting  with  acute  asthma,  as 
it  has  been  suggested  that  inspiratory  muscle  fatigue  may  contribute  to 
breathlessness  and  acute  respiratory  failure.  DESIGN:  Descriptive  study. 
SETTING:  Emergency  departments  of  two  inner-city  hospitals. 
PATIENTS:  Fifty-one  patients  with  acute  asthma,  and  45  patients  with- 
out respiratory  disease  who  served  as  control  subjects.  Measurements  and 
results:  Maximum  inspiratory  pressure-generating  capacity  was  mea- 
sured soon  after  presentation  by  the  sniff  nasal  inspiratory  pressure 
(SNIP)  method.  The  mean  (SD)  SNIP  was  1 10  cm  H2O  (23  cm  H;0)  in 
men  with  asthma  (mean  for  control  subjects.  126  cm  HiO  [25  cm  H:0]:  p 

<  0.05)  and  80  cm  HiO  [24  cm  HiOl  in  women  with  asthma  (mean  for 
control  subjects.  105  cm  HjO  (26  cm  HiO):  p  <  0.01 ).  In  a  second  study 
of  simultaneous  SNIP  and  intrathoracic  pressure  measurements  in  a 
group  of  patients  with  acute  asthma  (n  =10)  and  control  subjects  (n  =  II). 
the  effect  of  airways  obstruction  on  SNIP  was  assessed.  The  measure- 
ment of  sniff  esophageal  pressure  was  more  negative  than  SNIP  by 
approximately  16%  in  asthmatic  patients  and  by  4%  in  control  subjects. 
Taking  account  of  the  likely  effect  of  airways  obstruction  on  SNIP,  the 
reduction  in  inspiratory  pressure-generating  capacity  that  was  observed  in 


these  patients  with  moderately  severe  acute  asthma  was  minor  and  was 
consistent  with  the  modest  hyperinflation  observed.  CONCLUSIONS: 
This  study  did  not  find  evidence  of  inspiratory  muscle  weakness  or 
fatigue  in  patients  with  moderately  severe  acute  asthma  presenting  to  the 
emergency  department. 

2  Years'  Experience  with  Inspiratory  Muscle  Training  in  Patients 
with  Neuromuscular  Disorders — Koessler  W.  Wanke  T.  Winkler  G. 
Nader  A.  Toitl  K.  Kurz  H.  Zwick  H.  Chest  2001  Sep;120(3):765-76y. 

PURPOSE:  The  aim  of  our  study  was  to  assess  the  long-term  effects  of 
specific  inspiratory  muscle  training  (IMT)  in  patients  with  neuromuscular 
disorders  (NMDs)  who  have  various  degrees  of  respiratory  impairment. 
Patients  and  methods:  Twenty-seven  patients  with  NMDs  (Duchenne's 
muscular  dystrophy.  18  patients;  spinal  muscular  atrophy,  9  patients) 
underwent  24  months  of  IMT.  Patients  were  divided  into  three  groups 
according  to  their  vital  capacity  (VC)  values.  VC  was  measured  as  the 
parameter  for  the  respiratory  system  involvement  of  the  disease.  Maximal 
inspiratory  pressure  (PImax)  was  assessed  as  the  parameter  for  respira- 
tory muscle  strength,  and  the  results  of  the  I2-s  maximum  voluntary  ven- 
tilation test  (12sMVV)  were  assessed  as  the  parameter  for  respiratory 
muscle  endurance.  Pulmonary  and  inspiratory  muscle  function  parame- 
ters were  assessed  6  months  before  training,  at  the  beginning  of  training, 
and  then  every  3  months.  RESULTS:  The  Plniax  values  improved  in 
group  A  (VC,  27  to  50%  predicted)  from  51.45  to  87.00  cm  H:0.  in 
group  B  (VC,  51  to  70%  predicted)  from  59.38  to  94.4  cm  H:0.  and  in 
group  C  (VC.  71  to  96%  predicted)  from  71.25  to  99.00  cm  HjO.  The 
12sMVV  values  improved  in  group  A  from  52.69  to  69.50  L/min,  in 
group  B  from  53.18  to  62.40  L/min,  and  in  group  C  from  59.48  to  70.5 
L/min.  For  all  three  groups,  there  was  a  significant  improvement  of 
PImax  (p  <  0.007)  and  12sMVV  (p  <  0.015)  until  the  10th  month  when  a 
plateau  phase  was  reached  with  no  decline  in  the  following  month  until 
the  end  of  training.  CONCLUSION:  With  IMT.  respiratory  muscle  func- 
tion can  be  unproved  in  the  long  term  of  up  to  2  years. 

Predictors  of  Participation  and  Attendance  in  a  New  Asthma  Patient 
Self-Management  Education  Program — Muntner  P.  Sudre  P.  Uldry  C. 
Rochat  T,  Courteheuse  C,  Naef  AF,  Perneger  TV.  Chest  2001 
Sep;l20(3):778-784. 

BACKGROUND:  Low  participation  limits  the  effectiveness  of  patient 
education  interventions.  In  this  study,  the  characteristics  of  patients  who 
agreed  to  participate  in  a  clinical  trial  of  disease  self-management  educa- 
tion for  asthma  were  compared  to  the  characteristics  of  those  who 
declined,  and  among  the  former  group  patients  who  actually  attended 
were  compared  to  those  who  did  not.  METHODS:  The  education  pro- 
gram, implemented  at  the  Geneva  University  Hospitals  between  1996  and 
1998,  consisted  of  three  interactive  sessions  spread  over  3  weeks.  Only 
131  of  253  eligible  patients  (52%)  agreed  to  participate  in  the  trial,  and 
only  83  patients  (63% )  attended  two  to  three  educational  sessions.  All  eli- 
gible patients  filled  out  baseline  questionnaires  and  were  interviewed  by  a 
trained  physiotherapist.  RESULTS:  Lower  confidence  in  the  patient's 
own  current  treatment  regimen  and  a  more  severe  baseline  asthma  attack 
were  independently  associated  with  participation  in  the  trial.  Among 
those  who  agreed  to  participate  in  the  study,  a  university  education, 
longer  asthma  duration,  older  age,  and  a  higher  level  of  asthma  manage- 
ment knowledge  were  associated  with  higher  attendance.  Quality-of-life 
scores  were  not  associated  with  higher  course  attendance.  Among  all  eli- 
gible participants,  persons  with  lower  know  ledge  of  asthma  management 
(which  was  assessed  by  what  to  do  during  an  asthma  attack  and  knowl- 
edge of  the  correct  use  of  a  peak  expiratory  flowmeter  and  inhalers)  were 
less  likely  to  enroll  in  the  trial  and  to  attend  the  educational  training  ses- 
sions. CONCLUSIONS:  Strategies  need  to  be  developed  to  motivate 
patients  with  lower  disease  self-management  knowledge  to  participate  in 
asthma  education  programs. 
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Cardiopulniunan  Kxercise  Testing  in  C'hildrt'n  Hilh  Heart  Failure 
Secondary  to  Idiopathic  Diluted  C"ardiom>opathy — Giilniaraes  GV. 
Bellolli  G,  Mocelin  AO.  Camargo  PR.  Hcicchi  FA.  ChesI  2001 
Scp;l20(3):8l6-S24. 

STUDY  OBJECTIVE:  To  delcrniinc  and  compare  ihc  cardiopulmoiiars 
responses  of  heallh\  children  and  children  with  heart  failure  due  to  idio- 
pathic dilated  cardiomyopathy  (ICl  to  progressive  treadmill  exercise  test- 
ing. SETTING:  University  teaching  hospital  specializing  in  cardiology. 
PATIENTS  OR  PARTICIPANTS:  Twenty-six  children  with  stable, 
chronic  heart  failure  (left  ventricular  ejection  fraction  <  45%)  caused  by 
IC  (IC  group)  and  12  healthy  children  (control  group).  INTERVEN- 
TIONS: After  12-lead  resting  ECG.  all  children  underwent  progressive 
treadmill  exercise  testing  using  a  modified  Naughton  protocol.  Tests 
were  performed  in  a  controlled-temperature  exercise  facility,  at  least  2  h 
after  a  light  meal.  MEASUREMENTS  AND  RESULTS:  Cardiopul- 
monar\  parameters  were  assessed  at  rest,  at  anaerobic  threshold  (AT), 
and  at  peak  exercise.  At  rest,  the  tidal  volume  (Vj)  and  Oi  consumption 
(V(),)  for  heart  rate  (O2  pulse)  were  lower,  while  the  heart  rate,  respira- 
tory rate,  and  ventilatory  equivalent  for  O:  (minute  ventilation  |Vk|/Vo,) 
were  higher  in  the  IC  group  compared  with  the  control  group.  At  AT,  the 
systolic  BP.  O:  pulse.  Vj.  exercise  duration.  V01.  Cq,  production  (Vcn-.), 
and  Vh  were  lower,  while  the  V[:A/o^  and  ventilatory  equivalent  for  Co, 
(Vi-/Vcoi)  were  higher  in  the  IC  group  (p  <  0.051.  At  peak  exercise,  the 
IC  group  had  a  significantly  lower  systolic  BP.  O;  pulse.  V| .  Vp.  exercise 
duration.  Vqi.  and  Vco,.  but  higher  V^/  Vqi  and  VhA'coi  'ban  the  control 
group  (p  <  0.05).  The  VtA/coi  slope  was  significantly  higher  for  the  IC 
group.  No  correlation  existed  between  variables  evaluated  at  rest  vs  dur- 
ing exercise.  CONCLUSIONS:  Gas  exchange  analysis  performed  during 
exercise  successfully  differentiated  children  with  heart  failure  from 
healthy  children. 

Late  Complications  of  Collapse  Therapy  for  Pulmonary  Tuberculo- 
sis—Weissberg  D.  Weissberg  D.  Chest  2001  Sep:120(3):847-851. 

STUDY  OBJECTIVES:  Collapse  therapy  for  pulmonary  tuberculosis 
involved  placement  of  various  materials  to  occupy  space  and  keep  the 
lung  collapsed.  Complications  are  encountered  decades  later.  PATIENTS 
AND  METHODS:  Between  1980  and  1997.  we  treated  31  patients  with  a 
history  of  pulmonary  tuberculosis  in  whom  collapse  therapy  had  been 
used  and  who  later  developed  complications  related  to  their  treatment. 
Pyogenic  empyema  was  present  in  24  patients,  pleural  calcifications  with 
bronchopleural  fistula  was  present  in  3  patients,  pleural  calcification  with 
nonresolvable  pneumothorax  was  present  in  I  patient,  and  migration  of  a 
foreign  body  with  formation  of  subcutaneous  mass  occurred  in  3  patients. 
All  patients  with  empyema  were  treated  with  antibiotics  and  tube 
drainage  of  pus.  In  addition,  Lucite  balls  were  extracted  in  4  patients, 
lung  decortication  was  peri'ormed  in  6  patients,  thoracoplasty  was  per- 
formed in  2  patients,  and  fenestration  was  performed  in  16  patients.  Bron- 
chopleural fistulas  were  closed  with  sutures  and  reinforced  with  inter- 
costal muscle  flap  in  three  patients;  in  one  patient  with  pleural 
calcification  and  nonresolvable  pneumothorax,  tube  drainage  was 
attempted.  In  three  patients  with  subcutaneous  mass  due  to  paraffin 
migration,  paraffin  was  extracted.  RESULTS:  Pulmonary  decortication 
(six  patients)  and  thoracoplasty  (two  patients)  resulted  in  elimination  of 
empyema.  Extraction  of  Lucite  balls  resulted  in  lung  expansion  and  elim- 
ination of  empyema  in  three  of  four  patients;  draining  sinus  remains  in 
one  patient.  Fenestration  resulted  in  elimination  of  empyema  in  12  of  Ifi 
patients,  with  3  patients  with  residual  draining  sinuses  and  1  patient  with 
remaining  empyema.  All  bronchopleural  fistulas  closed  with  intercostal 
muscle  fiap  remained  closed.  Following  extraction  of  paraffin  blocks, 
infeclion  developed  in  one  patient.  During  the  follow-up  period,  three 
patients  died,  all  of  unrelated  causes.  CONCLUSIONS:  Delayed  compli- 
cations of  collapse  therapy  for  tuberculosis  .should  be  treated  without 
delay.  Pressure  on  adjacent  structures  or  their  erosion  presents  danger  and 


mandates  immediate  extraction;  however,  there  is  no  need  for  routine 
removal  of  every  residual  plombe.  Further  increase  in  the  number  of  mul- 
tiple-drug resistant  str;iins  may  force  the  return  of  collapse  therapy. 

Kflecl  of  Continuous  Positive  .Virway  Pressure  and  Placebo  Treat- 
ment on  Sympathetic  Nervous  Activity  in  Patients  with  Obstructive 
Sleep  Apnea — Zlegler  MG,  Mills  I'J.  l.oredo  JS.  Ancoli-lsrael  S.  Dims- 
dalcJE.  Chest  2001  Sep;l20(3):SS7-893, 

STUDY  OBJECTIVES:  We  studied  the  effect  of  continuous  positive  air- 
way pressure  (CPAP)  treatment  on  sympathetic  nervous  activity  in  38 
patients  with  obstructive  sleep  apnea.  DESIGN;  Randomized,  placebo- 
controlled  trial.  SETTING:  Patients  underwent  polysomnography  on 
three  occasions  in  a  clinical  research  center,  and  had  BP  monitored  over 
24  h  at  home.  All  of  the  patients  had  sleep  apnea  with  a  respiratory  distur- 
bance index  (RDI)  >  15.  INTERVENTIONS:  The  patients  were  random- 
ized blindly  to  CPAP  or  placebo  (CPAP  at  ineffective  pressure)  treat- 
ment. Measurements  and  results:  Prior  to  therapy,  the  number  of  apneas 
and  the  severity  of  nocturnal  hypoxia  correlated  significantly  with  day- 
time urinary  norepinephrine  (NE)  levels,  but  not  nighttime  urinary  NE 
levels.  CPAP  treatment  lowered  daytime  BP  from  99  ±  2  mm  Hg  to  95  ± 
3  mm  Hg  (mean  ±  SEM)  and  nighttime  BP  from  93  +  3  mm  Hg  to  88  ±  3 
mm  Hg.  Placebo  CPAP  treatment  decreased  both  day  and  night  mean  BP 
only  2  mm  Hg.  CPAP.  but  not  placebo,  treatment  lowered  daytime 
plasma  NE  levels  by  23%.  daytime  urine  NE  levels  by  36%.  daytime 
heart  rate  by  2.6  beats/min.  and  increased  lymphocyte  Bi-adrenergic 
receptor  sensitivity  (all  p  <  0.05).  The  effect  of  CPAP  treatment  on  night- 
time urine  NE  levels  and  heart  rate  did  not  differ  from  placebo  treatment. 
There  was  a  suggestion  of  an  effect  of  placebo  CPAP  treatment  on  night- 
time measures,  but  not  on  daytime  measures.  CONCLUSION:  We  con- 
clude that  daytime  sympathetic  nervous  activation  is  greater  with  more 
severe  sleep  apnea.  CPAP  treatment  diminished  the  daytime  sympathetic 
activation;  the  potential  nighttime  effect  of  CPAP  treatment  was  obscured 
by  a  small  placebo  effect. 

Impact  of  Different  Criteria  for  Defining  Hypopneas  in  the  Apnea- 
Hypopnea  Index — Manser  RL.  Rochford  P.  Pierce  RJ.  Byrnes  GB. 
Campbell  DA.  Chest  2001  Sep;120(3):909-914. 

OBJECTIVES:  To  explore  the  effect  of  using  different  scoring  criteria 
for  hypopneas  in  the  scoring  of  polysomnographic  studies:  ( 1 )  by  estimat- 
ing the  level  of  agreement  between  apnea-hypopnea  index  (AHI)  scores 
derived  from  different  scoring  methods,  and  (2)  by  examining  the  effect 
on  the  point  prevalence  of  disease  using  different  threshold  values  of  the 
AHI.  DESIGN:  Retrospective  analysis  of  48  diagnostic  polysomno- 
graphic records.  SETTING:  Tertiary-hospital  sleep-di.sorders  clinic. 
MEASUREMENTS:  AHIs  were  derived  from  three  different  methods  for 
scoring  hypopneas.  The  hypopnea  definitions  used  incorporated  different 
combinations  and  threshold  values  of  respiratory  signal  changes  in  addi- 
tion to  differences  in  the  requirement  for  associated  oxygen  desaturation 
or  arousal.  The  level  of  agreement  between  different  scoring  methods  was 
assessed  by  constructing  Bland-Altman  plots  and  calculating  intraclass 
correlation  coefficients  (ICCs).  k  statistics  were  used  to  as.sess  agreement 
between  the  different  methods  using  varying  thresholds  of  AHI  to  catego- 
rize sleep  apnea  (AHI  >  5,  AHI  >  15,  and  AHI  >  20).  RESULTS:  The  ran- 
dom-effects ICC  for  the  three  methods  was  0.89.  suggesting  that  the  dif- 
ferent scoring  methods  tended  to  rank  patients  fairly  consistently. 
However,  the  point  prevalence  of  disease  estimated  by  using  different 
thresholds  of  AHI  was  found  to  vary  depending  on  the  method  used  to 
score  sleep  studies  (K.  0.30  to  0.95).  CONCLUSIONS:  These  findings 
ha\e  implications  for  case  finding,  population-prevalence  estimates,  and 
grading  of  disea.se  severity  for  access  to  government-funded  continuous 
positive  airway  pressure  services.  Guidelines  for  standardizing  the  mea- 
surement and  reporting  of  sleep  studies  in  clinical  practice  should  be 
implemented. 
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Jewels  of 
the  South... 


n  2002,  the  premier  respiratory  therapy  meeting  will  be  held  Oct.  5-8  in 
Tampa  Bay,  Florida.  For  48  years  the  AARC  has  sponsored  the  "gold 
standard"  of  respiratory  care  meetings.  As  the  longest  running  respira- 
tory therapy  convention  in  the  world,  the  AARC's  annual  show  boasts: 

•  The  lowest  cost  of  continuing  education  per  credit  of  any  show,  any  where. 

^  The  largest  and  most  impressive  exhibit  hall  with  the  most  vendors,  from 
which  you  can  make  purchases  on  the  spot! 

«  The  largest  gathering  of  respiratory  care  experts  in  the  world. 

•  The  most  diverse  and  most  dynamic  series  of  lectures  with  more  respiratory 
topics  than  any  other  meeting. 

•  The  most  opportunities  for  YOU  to  participate  in  your  profession  through 
research  and  networking. 


REMEMBER  . . .  MARKYOUR  CALENDARS! 


October  5-8,  2002  •  Tampa  Bay,  Florida 
48th  Annual  International  Respiratory  Congress 


For  more  information,  visit  www.aarc.org  and  click  on  Meetings.  Or  call  972.243.2272 
American  Association  for  Respiratory  Care 
>^  1 1 030  Abies  Lane,  Dallas,  TX  75229 

^==^       Visit  www.tampabay.com  for  up-to-date  information  about  the  city. 


TRAVEL  TIP: 
Pirate  Cruise 

Great  Fun  For  The  Whole  Family    . 

727.446.2587 
www.captainmemo.com 
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ABSTRACTS 


Sublingual  Capnugrapliv :  A  Clinical  \  alldation  Study — Miirik  PE 
Chest  2001  Sep:120(3):923-y:7. 

OBJECTIVE:  To  compare  sublingiuil  P^oi  (P'>lco->l  measurements  uilh 
gaslrie  intramucosal  Pcoi  (Pimcu,)  as  well  as  with  the  traJitional  indexes 
of  tissue  oxygenation  in  heniodynamically  unstable  ICU  patients. 
DESIGN:  A  prospective,  validation  study.  SETTING:  The  medical  and 
coronary  ICUs  of  a  community  teaching  hospital.  PATIENTS:  Consecu- 
tive patients  with  severe  sepsis,  septic  shock,  or  cardiogenic  shock  requir- 
ing pulmonary  artery  catheterization  for  hemodynamic  management. 
INTERVENTIONS:  During  the  first  24  h  of  ICU  admission,  the  Pslco- 
Pimcoi-  and  blood  lactate  concentrations  as  well  conventional  hemody- 
namic and  oxygenation  parameters  were  recorded  every  4  to  6  h.  The 
Pslcoi-PaCOi  and  Pimco^-  PaCOi  differences  were  used  as  indexes  of  tis- 
sue dysoxia.  These  variables  were  correlated  with  each  other  as  well  as 
with  the  traditional  markers  of  tissue  oxygenation.  RESULTS:  Seventy- 
six  data  sets  were  obtained  on  22  patients.  Fifteen  patients  had  severe  sep- 
sis/septic shock,  and  7  patients  did  not  have  sepsis.  A  patient  with 
ischemic  bowel  who  had  a  large  Pimco^-  PsIcot  difference  (60.2  mm  Hg) 
was  excluded.  The  initial  Pslcoi  and  Pimco^  measurements  were  43.5  ± 
10.4  mm  Hg  and  42.8  ±  10.9  mm  Hg.  respectively  (correlation  coefficient 
[r]  of  0.86;  p  <  0.001 ).  The  mean  PsIcot  and  Pimco-.  for  the  entire  data  set 
were  48.0  ±  13.4  mm  Hg  and  46.1  ±  12.3  mm  Hg.  respectively  (r  =  0.78: 
p  <  0.001 ).  Ten  patients  died.  The  initial  Pslcoi-  Pjcoi  difference  was  9.2 
±5.0  mm  Hg  in  the  survivors  and  17.8+  11.5  mm  Hg  in  the  nonsurvivors 
(p  =  0.04).  The  initial  Pinicoi-  PjCOi  difference  was  8.4  ±  4.8  mm  Hg  in 
the  survivors  and  16.1  ±  13.7  mm  Hg  in  the  nonsurvivors  (p  =  0.08.  not 
significant).  The  initial  Psico-.-  PaCOn  difference  correlated  with  the  initial 
mixed  venous-arterial  CO:  gradient  (r  =  0.66:  p  =  0.(X)1 ).  but  correlated 
poorly  with  the  initial  blood  lactate  concentration  (r  =  0.38).  mixed 
venous  Pq,  (r  =  0.05).  and  systemic  oxygen  delivery  (r  =  -  0.39).  CON- 
CLUSION: In  this  study,  sublingual  capnometry  yielded  measurements 
that  correlated  well  with  those  of  gastric  tonometry.  PsIcot  may  serve  as  a 
technically  simple  and  noninvasive  clinical  measurement  of  tissue 
dysoxia  in  critically  ill  and  injured  patients. 

Predicting  Mortality  in  Patients  Suffering  from  Prolonged  Critical 
Illness:  An  Assessment  of  Four  Severity  -of-lllness  Measures — Carson 
SS.  Bach  PB.  Chest  2001  Sep:120(3):y2S-933. 

STUDY  OBJECTIVES:  Investigators  have  been  using  severity-of-illness 
indexes  such  as  AP.ACHE  11  (acute  physiology  and  chronic  health  evalu- 
ation score  II)  to  describe  patients  with  prolonged  critical  illness.  How- 
ever, little  is  known  about  the  utility  of  these  indexes  for  this  patient  pop- 
ulation. We  evaluated  the  ability  of  four  severity-of-illness  indexes  to 
predict  monality  rates  in  182  patients  with  prolonged  critical  illness. 
DESIGN:  Retrospective  inception  cohon  study.  SETTING:  A  single, 
urban,  long-term,  acute-care  hospital  in  Chicago.  PATIENTS:  One  hun- 
dred eighty-two  patients  transferred  from  37  acute-care  hospital  ICUs. 
Measurements  and  results:  We  assessed  four  indexes;  the  acute  physiol- 
ogy and  chronic  health  evaluation  II.  the  simplified  acute  physiology 
score  11.  the  mortality  prediction  model  II.  and  the  logistic  organ  dysfunc- 
tion system  using  variables  measured  on  admission  to  the  long-term 
acute-care  hospital  ICU.  We  found  that  none  of  these  indexes  distin- 
guished well  between  the  patients  who  lived  and  the  patients  who  died 
(area  under  ROC  [receiver  operating  characteristics]  curve  <  0.70  for  all), 
nor  did  they  assign  correct  probabilities  of  death  to  individual  patients 
(Hosmer-Lemeshow  goodness-of-fit  statistics,  p  <  0.01  for  all).  CON- 
CLUSIONS: Investigators  and  clinicians  should  use  caution  in  using 
severity-of-illness  measures  developed  for  acutely  ill  patients  to  describe 
critically  ill  patients  admitted  to  long-term  care  units.  As  clinical  practice 
and  research  focus  more  on  these  latter  patients,  development  of  ade- 
quately performing  severity-of-illness  measures  appropriate  to  this 
patient  population  will  be  needed. 


International  Conference  for  the  ne>elopmint  of  Consensus  on  the 
Diagnosis  and  Treatment  of  Ventilator-associated  Pneumonia — Reiki 
J,  Paiva  JA,  Baraibar  J,  Barcenilla  F.  Bodi  M.  Castander  D,  el  al.  Chest 
2001  Sep;l20(3):955-970. 

Ventilalor-associated  pneumonia  iVAP)  is  an  important  health  problem 
that  still  generates  great  controversy.  A  consensus  conference  attended  by 
1 2  researchers  from  Europe  and  Latin  America  was  held  to  discuss  strate- 
gies for  the  diagnosis  and  treatment  of  VAP.  Commonly  asked  questions 
concerning  VAP  management  were  selected  for  discussion  by  the  partici- 
pating researchers.  Possible  answers  to  the  questions  were  presented  to 
the  researchers,  who  then  recorded  their  preferences  anonymously.  This 
w  as  followed  by  open  discussion  when  the  results  were  known.  In  gen- 
eral, peers  thought  that  early  microbiological  examinations  are  warranted 
and  contribute  to  improving  the  use  of  antibiotherapy.  Nevertheless,  no 
consensus  was  reached  regarding  choices  of  antimicrobial  agents  or  the 
optimal  duration  of  therapy.  Piperacillin/tazobactam  was  the  preferred 
choice  for  empiric  therapy,  followed  by  a  cephalosporin  with  antipseu- 
domonal  activity  and  a  carbapenem.  All  the  peers  agreed  that  the 
pathogens  causing  VAP  and  multiresistance  patterns  in  their  ICUs  were 
substantially  different  from  those  reported  in  studies  in  the  United  States. 
Pathogens  and  multiresistance  patterns  also  varied  from  researcher  to 
researcher  inside  the  group.  Consensus  was  reached  on  the  importance  of 
local  epidemiology  surveillance  programs  and  on  the  need  for  customized 
empiric  antimicrobial  choices  to  respond  to  local  patterns  of  pathogens 
and  susceptibilities. 

The  Kffect  of  Incentive  Spirometry  on  Postoperative  Pulmonary 
Complications:  A  Systematic  Revieyy — Overend  TJ.  Anderson  CM. 
Lucy  SD,  Bhatia  C.  Jonsson  BI.  Timmermans  C.  Chest  2001 
Sep;l20(3);971-978. 

OBJECTIVE:  To  systematically  review  the  evidence  examining  the  use 
of  incentive  spirometry  (IS)  for  the  prevention  of  postoperative  pul- 
monary complications  (PPCs).  METHODS:  We  searched  MEDLINE. 
CINAHL.  HeallhST.AR.  and  Current  Contents  databases  from  their 
inception  until  June  2000.  Key  terms  included  "incentive  spirometry," 
"breathing  exercises,"  "chest  physical  therapy,"  and  "pulmonary  compli- 
cations." Articles  were  limited  to  human  studies  in  English.  A  secondary 
search  of  the  reference  lists  of  all  identified  articles  also  was  conducted. 
A  critical  appraisal  form  was  developed  to  extract  and  assess  information. 
Each  study  was  reviewed  independently  by  one  of  three  pairs  of  group 
members.  The  pair  then  met  to  reach  consensus  before  presenting  the 
report  to  the  entire  review  group  for  final  agreement.  RESULTS:  The 
search  yielded  85  articles.  Studies  dealing  with  the  use  of  IS  for  prevent- 
ing PPCs  (n  =  46)  were  accepted  for  systematic  review.  In  35  of  these 
studies,  we  were  unable  to  accept  the  stated  conclusions  due  to  flaws  in 
methodology.  Critical  appraisal  of  the  1 1  remaining  studies  indicated  10 
studies  in  which  there  was  no  positive  short-term  effect  or  treatment 
effect  of  IS  following  cardiac  or  abdominal  surgery.  The  only  supportive 
study  reported  that  IS.  deep  breathing,  and  inlermittent  positive-pressure 
breathing  were  equally  more  effective  than  no  treatment  in  preventing 
PPCs  follow  ing  abdominal  surgery .  CONCLL'SIONS:  Presently,  the  e\  i- 
dence  does  not  support  the  use  of  IS  for  decreasing  the  incidence  of  PPCs 
follow  ing  cardiac  or  upper  abdominal  surgery . 

Antipyretics:  Mechanisms  of  Action  and  Clinical  Use  in  Fever  Sup- 
pression—Aronoff  DM,  Neilson  EG.  Am  J  Med  2001  Sep;  1 1 1(4);304- 
315. 

Fever  is  a  complex  physiologic  response  triggered  by  infectious  or  asep- 
tic stimuli.  Elevations  in  body  temperature  occur  when  concentrations  of 
prostaglandin  E:  (PGE2)  increase  within  certain  areas  of  the  brain.  These 
elevations  alter  the  firing  rate  of  neurons  that  control  themioregulation  in 
the  hypothalamus.  Although  fever  benefits  the  nonspecific   immune 
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response  to  invading  microorganisms,  it  is  also  viewed  as  a  source  of 
discomtori  and  is  commonly  suppressed  with  antipyretic  medication. 
Antipyretics  such  as  aspirin  have  been  widely  used  since  the  late  19th 
century,  hut  the  mechanisms  by  which  they  relieve  lever  have  only  been 
characterized  in  the  last  tew  decades.  It  is  now  clear  that  most  antipyret- 
ics work  by  inhibiting  the  enzyme  cyclooxygenase  and  reducing  the  lev- 
els of  PGEt  within  the  hypothalamus.  Recently,  other  mechanisms  of 
action  for  antipyretic  drugs  ha\e  been  suggested,  including  their  ability 
to  reduce  proinflammatory  mediators,  enhance  anti-inflammatory  sig- 
nals at  sites  of  injury,  or  boost  antipyretic  messages  within  the  brain. 
.'\llhough  the  complex  biologic  actions  of  antipyretic  agents  arc  better 
understood,  the  indications  for  their  clinical  use  are  less  clear.  They  may 
not  be  indicated  for  all  febrile  conditions  because  some  paradoxically 
contribute  to  patient  discomfort,  interfere  with  accurately  as.sessing 
patients  receiving  antimicrobials,  or  predispose  patients  to  adver.se 
effects  from  other  medications.  The  development  of  more  selective 
fever-relieving  agents  and  their  prudent  use  with  attention  to  possible 
untoward  consequences  are  important  to  the  future  quality  of  clinical 
medicine. 


exchange.  We  found  the  following:  al  Work  of  breathing  and  gas 
exchange  were  comparable  between  continuous  flow  systems;  b)  the 
ventilator  continuous  positive  airway  pressure  was  not  different  com- 
pared with  continuous  flow  systems;  and  c)  continuous  positive  airway 
pressure  with  periodic  hyperinflations  reduced  work  of  breathing  ( 10.7 
±  9.5  vs.  6.3  ±  5.7  J/min.  p  <0.05)  and  dyspnea  sensation  (1.6  ±  1.2  vs. 
1.1  ±  0.8  cm.  p  <0.05)  increased  end-expiratory  lung  volume  ( 1.6  ±  0.8 
vs.  2.0  ±  0.9  L.  p  <0.05)  and  P.oi  (100  ±  21  vs.  120  ±  25  torr.  p  <0.05) 
compared  with  ventilator  continuous  positive  airway  pressure.  CON- 
CLUSIONS: The  continuous  flow  positive  airway  pressure  systems 
tested  are  equally  efficient;  a  ventilator  can  provide  satisfactory  contin- 
uous positive  airway  pressure;  and  the  use  of  periodic  hyperinflations 
during  continuous  positive  airway  pressure  can  improve  respiratory 
function  and  reduce  the  wiirk  ol  breathing. 

Physiologic  Effects  of  Transtracheal  Open  Ventilation  in  Postextuba- 
tion  Patients  with  High  Upper  Airway  Resistance — Uchiyama  A, 
Mori  T,  Imanaka  H.  Nishmuira  M,  Cnt  Care  Med  2001  Sep;29(9):1694- 
7700. 


Severe  Pulmonary  Embolism  .Associated  with  .Air  Travel — Lapostolle 
F.  Surget  V.  Borron  SW.  Desmaizieres  M.  Sordelet  D.  Lapandry  C.  et  al. 
N  Engl  J  Med  2001  Sep  LV345(  1 1 1:779-783. 

BACKGROUND:  Air  travel  is  believed  to  be  a  risk  factor  for  pulmonary 
embolism,  but  the  relation  between  pulmonary  embolism  and  distance 
flow  n  has  not  been  documented.  The  aim  of  this  study  was  to  investigate 
whether  the  duration  of  air  travel  is  related  to  the  risk  of  pulmonary 
embolism.  METHODS;  From  November  1993  to  December  2000,  we 
systematically  reviewed  all  cases  of  pulmonary  embolism  requiring  med- 
ical care  on  arrival  at  France's  busiest  international  aiiport.  Data  on  the 
geographic  origins  of  all  flights  and  the  numbers  of  passengers  were  col- 
lected in  order  to  evaluate  the  incidence  of  pulmonary  embolism  per  I 
million  passenger  arrivals  as  a  function  of  the  distance  traveled. 
RESULTS:  A  total  of  135.29  million  passengers  from  145  countries  or 
other  areas  arrived  at  Charles  de  Gaulle  Airport  during  the  period  of  the 
study,  of  w hom  56  had  conflrmed  pulmonary  embolism.  The  incidence  of 
pulmonary  embolism  was  much  higher  among  passengers  tra\eling  more 
than  5000  km  (3000  mi)  (1.5  cases  per  million,  as  compared  with  0.01 
case  per  million  among  those  traveling  less  than  5000  km).  The  incidence 
of  pulmonary  embolism  was  4.8  cases  per  million  for  those  traveling 
more  than  10.000  km  (6000  mi).  CONCLUSIONS:  A  greater  distance 
traveled  is  a  significant  contributing  risk  factor  for  pulmonary  embolism 
associated  w  ith  air  tra\  el. 

Effects  of  Different  Continuous  Positive  Airway  Pressure  Devices 
and  Periodic  Hyperinflations  on  Respiratory  Function — Pelosi  P. 
Chiumello  D.  Calvi  E.  Taccone  P.  Bottino  N.  Panigada  M.  et  al.  Crit  Care 
Med  2001  Sep;29(9):l683-I689. 

OBJECTIVE;  To  compare  the  effect  on  respiratory  function  of  different 
continuous  positive  airway  pressure  systems  and  periodic  hyperinfla- 
tions in  patients  with  respiratory  failure.  DESIGN;  Prospective  SET- 
TING; Hospital  intensive  care  unit.  PATIENTS:  Sixteen  intubated 
patients  (eight  men  and  eight  women,  age  54  ±  18  yrs.  Pao^/Fio,  277  ± 
58  torr.  positive  end-expiratory  pressure  6.2  ±  2.0  cm  H:0).  INTER- 
VENTIONS: We  evaluated  continuous  flow  positive  airway  pressure 
systems  with  high  or  low  flow  plus  a  reservoir  bag  equipped  with 
spring-loaded  mechanical  or  underwater  seal  positive  end-expiratory 
pressure  valve  and  a  continuous  positive  airway  pressure  by  a  Servo 
300  C  ventilator  with  or  without  periodic  hyperinflations  (three  assisted 
breaths  per  minute  with  constant  inspiratory  pressure  of  30  cm  H;0 
over  positive  end-expiratory  pressure).  MEASUREMENTS  AND 
MAIN  RESULTS:  We  measured  the  respiratory  pattern,  work  of 
breathing,  dyspnea  sensation,  end-expiratory  lung  volume,  and  gas 


OBJECTIVE:  To  investigate  whether  transtracheal  open  ventilation 
(TOV).  pressure  control  ventilation  (PCV)  through  a  minitracheotomy 
tube  (internal  diameter  4  mm),  is  an  effective  method  of  inspiratory 
assistance  under  high  upper  airway  resistance  in  postextubation 
patients;  to  compare,  in  a  lung  model  study,  TOV  with  other  methods. 
DESIGN;  Clinical  study;  A  prospective,  controlled,  crossover  study. 
Lung  model  study:  A  prospective  laboratory  trial.  SETTING;  Clinical 
study:  A  six-bed  general  intensive  care  unit  in  a  teaching  hospital. 
Lung  model  study;  Animal  research  laboratory.  PATIENTS:  Clinical 
study:  Eleven  postextubation  patients,  who  had  undergone  minitra- 
cheotomy for  sputum  retention  between  January  1997  and  December 
1997.  SUBJECT:  Lung  model  study:  Two-bellows-in-a-box  lung 
model,  which  included  ordinary  and  high  levels  of  upper  airway  resis- 
tance. INTERVENTIONS;  Clinical  study;  Ventilatory  settings  were; 
assist/control  (A/C)  mode.  2  breaths/min  of  A/C  back-up  rate.  35-40 
cm  H;0  of  PCV.  0.6-0.8  sees  of  inspiratory  time,  and  0  cm  HiO  of 
positive  end-expiratory  pressure.  The  ventilatory  parameters  of  TOV 
were  compared  with  those  of  spontaneous  breathing  (SB).  Lung 
model  study;  Effect  of  TOV  on  inspiratory  assistance  was  compared 
with  those  of  SB.  open  minitracheotomy.  5  L/min  of  transtracheal  gas 
insufflation,  and  5  and  10  cm  HiO  of  pressure  support  ventilation 
(PSV),  which  simulated  noninvasive  positive  ventilation.  TOV  venti- 
latory settings  were;  A/C  mode:  30,  40.  and  50  cm  H2O  of  PCV.  0.9 
sees  of  inspiratory  time,  and  0  cm  HiO  of  positive  end-expiratory 
pressure.  At  each  ventilatory  setting,  we  adjusted  the  inspiratory 
effort  of  the  model  to  give  a  tidal  volume  of  0.5  L.  MEASURE- 
MENTS AND  MAIN  RESULTS;  Clinical  study:  TOV  was  perfonned 
for  76.6  ±  38.6  hrs  (mean  ±  sd)  over  5.6  ±  2.6  days  without  major 
complication.  Peak  tracheal  pressure,  which  was  measured  distal  to 
the  minitracheotomy  tube  in  six  patients  by  a  catheter  pressure  trans- 
ducer, was  4.33  ±  0.59  cm  HiO.  Inspiratory  tidal  volume  delivered  by 
the  ventilator  was  0.51  ±  0.06  L.  Respiratory  rate  during  TOV  was 
lower  than  during  SB.  According  to  esophageal  pressure  and  respira- 
tory inductive  plethysmography.  TOV  reduced  the  patient's  inspira- 
tory work  and  improved  the  breathing  pattern.  Lung  model  study; 
Mean  tracheal  pressure  during  TOV  and  10  cm  H^O  of  PSV  were  pos- 
itive values  and  they  had  larger  inspiratory  assistance  according  to  the 
pressure-time  product  of  pleural  pressure.  Although  high  upper  air- 
way resistance  reduced  the  inspiratory  assistance  of  PSV.  it  did  not 
change  the  effects  of  TOV.  CONCLUSIONS;  TOV  effectively 
reduced  patient's  inspiratory  work  and  was  more  useful  than  open 
minitracheotomy  and  transtracheal  gas  insufflation.  TOV  also 
improved  the  breathing  pattern.  TOV  may  be  useful  for  resolving 
some  postextubation  respiratory  problems  and  avoiding  the  need  for 
reinlubation. 
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Professor's  Rounds  2002  Program  Guide 


PROGRAM  1:   Withholding  and  Withdrawing 
Life  Support  in  the  ICU 

Gordon  D.  Rubenfeld.  MD  and  Richard  D.  Branson.  BA,  RRl  FAARC 

This  presentation  will  give  you  a  blueprint  for  dealing  with  the  dying 
patient  and  their  family  members.  It  will  teach  you  how  to  determine  the 
proper  time  and  method  of  addressing  end  of  life.  Plus,  it  details  how 
management  of  end  of  life  does  not  reside  with  a  single  caregiver  but  is 
part  of  the  process  for  everyone  involved  in  the  patient's  care. 
Live  Videoconference  February  12,  11:30  a.m.  -  1:00  p.m.  Central  Time 
Teleconference  vrith  Video  March  5,  11:30  a.m.  -  12:00  Noon  Central  Time 

PROGRAM  2:   Weaning  from  Mechanical  Ventilation: 
New  Insights,  New  Guidelines 

Neil  R.  Maclntyre,  MD,  FAARC  and  Dean  R.  Hess,  PhD,  RRT,  FAARC 

This  program  will  help  you  to  understand  what  conditions  determine 
that  a  patient  is  ventilator  dependent.  Reviews  evidence-based  weaning 
guidelines  and  the  keys  to  successful  weaning.  Teaches  how  you  can 
expedite  the  weaning  process  and  discontinuation  of  the  ventilator. 
Live  Videoconference   April  16,  11:30  a.m.  -  1:00  p.m.  Central  Time 
Teleconference  with  Video  May  14,  11:30  a.m.  -  12:00  Noon  Central  Time 

PROGRAM  3:   Neonatal  and  Pediatric  Ventilators: 
What's  the  Difference? 

Mark  J.  Heulitt,  MD.  FAARC.  and  Richard  D.Branson.  BA.  RRT,  FAARC 

This  session  will  give  you  an  understanding  of  the  critical  differences 
between  adults  and  children.  Discussion  will  cover  how  and  why  the 
ventilator  is  triggered  in  this  population;  management  of  the  work  of 
breathing  and  physiologic  differences;  and  ventilator  design  and  the 
modes  of  artificial  ventilation  available. 

Live  Videoconference  May  21,  11:30  a.m.  -  1:00  p.m.  Central  Time 
Teleconference  with  Video  June  25,  11:30  a.m.  -  12:00  Noon  Central  Time 

PROGRAM  4:  Ventilator  Graphs:  What's  With  That  Wave? 

Jon  0.  Nilsestuen.  PhD.  RRT.  FAARC  and  Richard  0.  Branson.  BA.  RRT  FAARC 

You  will  learn  why  checking  a  graphics  display  for  critical  markers  is 
essential  in  proper  utilization  of  waveforms.  Plus,  you  will  learn  how  to 
distinguish  between  machine  breaths  and  patient  pressure  support  breaths 
and  how  to  use  this  information  in  ventilator  adjustments.  You  will  also 
learn  about  auto-PEEP  and  how  to  identify  its  presence  on  a  graphics  trace. 
Live  Videoconference   July  16,  11:30  a.m.  -  1:00  p.m.  Central  Time 
Teleconference  with  Video  August  13,  11:30  a.m.  -  12:00  Noon  Central  Time 


PROGRAM  5:  Talking  With  Patients  and 

Families  About  Death  and  Dying 

Helen  M.  Sorensen.  MA.  RRT,  FAARC  and   David  J.  Pierson.  MD.  FAARC 

Leann  how  communication  is  a  key  to  easing  suffering  at  end  of  life 
and  how  to  make  dying  easily  understood  by  all  parties.  Also,  learn  how 
attitudes  toward  death  vary  among  different  ethnic  groups  and  how  to 
recognize  the  importance  these  differences  play  in  termination  of  hfe  support. 

Live  Videoconference  August  20,  11:30  a.m.  -  1:00  p.m.  Central  Time 
Teleconference  with  Video  September  17,  11:30  a.m.  -  12:00  Noon  Central  Time 

PROGEAM  6:   Pressure  versus  Volume  Ventilation: 
Does  It  Matter? 

Robert  5.  Campbell.  RRl  FAARC  and  Richard  0.  Branson.  BA.  RRl  FAARC 

This  program  will  give  you  a  grasp  of  all  the  variables  that  enter  into 
the  decision  to  use  pressure  or  volume  ventilation.  You  will  gain  an 
understanding  of  the  physiology  of  assisted  breathing  and  how  it  is  key  to 
final  selection  of  ventilatory  mode.  You  will  also  learn  what  is  displayed 
on  ventilator  screens  and  where  to  look  for  the  information. 
Live  Videoconference   September  10,  11:30  a.m.  -  1:00  p.m.  Central  Time 
Teleconference  with  Video  October  8,  11:30  a.m.  -  12:00  Noon  Central  Time 

PROGRAM  7:   Inpatient  Management  of  COPD 

Randall  Rosenblatt.  MD  and  David  J.  Pierson,  MD.  FAARC 

Learn  the  accepted  guidelines  for  identifying  and  treating  patients  with 
COPD,  including  the  therapeutic  efficacy  of  steroids  in  the  management  of 
the  acute  exacerbation  of  COPD.  You  will  also  learn  about  respiratory 
failure  and  other  potential  complications  that  would  require  intervention 
in  the  patient's  care. 

Live  Videoconference   October  22,  11:30  a.m.  -  1:00  p.m.  Central  Time 
Teleconference  with  Video  November  12,  11:30  a.m.  -  12:00  Noon  Central  Time 

PROGRAM  8:   High-Frequency  Oscillatory  Ventilation 

Thomas  f.  Stewart,  MD  and  Richard  0.  Branson,  BA,  RRl  FAARC 

Learn  how  proper  ventilator  management  can  preclude  inflicting  harm 
on  the  artificially  ventilated  patient.  Plus,  you  will  also  gain  an 
understanding  of  the  conditions  warranting  HFOV,  its  potential 
complications,  and  how  to  identify  the  correct  patient  for  this  procedure. 
Live  Videoconference  November  19,  11:30  a.m.  -  1:00  p.m.  Central  Time 
Teleconference  with  Video  December  10,  11:30  a.m.  -  12:00  Noon  Central  Time 
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Accreditation 


Respiratory  Care:  Each  program  is  approved  for 
1  hour  of  continuing  education  credit  by  Continuing 
Respiratory  Care  Education  (CRCE).  Purchase  of  videotapes 
only  does  not  earn  continuing  education  credit. 
Registrants  must  participant  in  the  live  program  or  the 
telephone  seminar  to  earn  continuing  education  credits. 

Nursing:  Each  program  is  approved  for  1.2  hours  of  continuing 
education  credit  by  the  Texas  Nurse  Association.  Purchase  of 
videotape  only,  without  live  question  and  answer  session, 
does  not  earn  continuing  education  credit. 
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Live  Videoconference  Requiremen 


Requires  satellite  reception  capabilities  (with 
moveable  dish),  video  monitor,  a  telephone,  and 
someone  to  proctor  the  program.  Participants  view  a 
live  90-minute  television  broadcast  with  a  live  call- 
in  question-and-answer  session.  Program  materials 
include  satellite  coordinates,  toll-free  telephone  number, 
and  a  complete  continuing  education  packet  of  reproducible 
course  materials. 


Teleconference  Requirements 


Requires  a  video  monitor,  VCR,  telephone  with  speaker,        r — 
and  someone  to  proctor  the  program.  Participants  view  a     ^ 
90-minute  videotape  and  then  call  a  toll-free  number  for      ^ 
a  live  30-minute  call-in  question-and-answer  session. 
Program  materials  include  a  toll-free  telephone  number  and  a 
complete  continuing  education  packet  of  reproducible  course 
materials,  attendance  log,  and  a  90-minute  videotape. 
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Abstracts 


Quality  of  Life  Beforr  Intensive  Care  Unit  Admission  and  Its  Influ- 
ence on  Resource  Utilization  and  Mortality  Rate — Rivera-Fernandez 
R.  Sanchez-Cruz  JJ.  AbizaniJu-Campos  R.  Va/c|uez-Mata  G.  Crit  Care 
Med  2001  Sep:29(9):  1701-1709. 

OBJECTIVE:  To  analyze  the  quality  of  life  of  critically  ill  patients  before 
their  intensive  care  admission  and  its  relation  to  age.  variables  measured 
in  the  intensive  care  unit  (ICU;  severity  of  illness,  therapeutic  effort, 
resource  utilization,  and  length  of  stay),  and  in-hospital  mortality  rale. 
DESIGN:  Observational  prospective  multicenter  study.  SETTING: 
Eighty-si,\  medical-surgical  ICUs  in  Spain,  including  coronary  patients. 
PATIENTS:  We  studied  8.685  patients  between  1992  and  1993.  Patients 
<I6  yrs  old  and  those  dying  within  the  first  6  hrs  were  excluded.  MEA- 
SUREMENTS AND  MAIN  RESULTS:  Data  collection  included  age. 
gender,  adinission  diagnosis,  severity  level  by  Acute  Physiology  and 
Chronic  Health  Evaluation  (APACHE)  111.  quality  of  life  survey  score, 
therapeutic  activity  level  by  Therapeutic  Interxention  Scoring  System 
(TISSl.  and  ICU  and  hospital  mortality  rale.  Pre-ICU  quality-of-life  score 
was  3.74  ±  4.42  points;  33.24%  of  patients  had  a  normal  quality  of  life  (0 
points),  and  numbers  of  patients  declined  logarithmically  in  relationship 
to  increasing  quality-of-life  scores,  with  only  189  patients  having  a  score 
>15  points.  Pre-ICU  quality-of-life  score  correlated  with  age  (r  =0.289.  p 
<0.001 ).  with  severity  level  by  APACHE  III  score  (r  =0.217.  p  <0.0()l ). 
and  weakly  with  TISS  (r  =0.067.  p  <0.001).  There  was  no  correlation 
between  quality  of  life  and  length  of  ICU  stay.  Patients  dying  in  hospital 
after  ICU  discharge  (n  =  429)  had  worse  quality  of  life  (5.88  ±  5.38 
points)  than  those  dying  in  the  ICU  (n  =  1.453,  4.8  ±  4.94),  who  them- 
selves had  a  worse  quality  of  life  than  hospital  survivors  (n  =  6,803.  5.05 
±  5.07;  p  <0.000I  by  analysis  of  variance),  with  significant  differences 
between  all  three  groups.  In  the  multivariate  analysis,  pre-ICU  quality-of- 
life  was  related  to  age.  APACHE  III  score,  and  hospital  mortality  rate  but 
not  to  TISS  or  ICU  length  of  stay.  Pre-ICU  quality  of  life  was  introduced 
as  a  variable  in  the  APACHE  III  prediction  model  and  entered  the  model 
after  acute  physiology  score,  diagnosis,  and  age  and  before  prior  patient 
location  and  comorbidities.  The  area  under  the  receiver  operating  charac- 
teristics curve  was  0.834  when  quality-of-life  was  included  and  0.83 
when  not.  CONCLUSIONS:  In  Spain,  the  quality  of  life  of  cntically  ill 
patients  before  their  ICU  admission  is  good,  and  only  a  small  proportion 
of  patients  have  a  low  quality  of  life  before  admission.  Previous  quality  of 
life  is  related  to  hospital  mortality  rate  but  contributes  very  little  to  the 
discriminatory  ability  of  the  APACHE  III  prediction  model  and  has  little 
infiucnce  on  ICU  resource  utilization  as  measured  by  length  of  stay  and 
therapeutic  activity. 

Postextubation  Fiberoptic  Endoscopic  E\aluation  of  Swallowin;; 
After  Prolonged  P'ndotracheal  Intubation:  \  Randomized,  Prospec- 
tive Trial — Barquist  E,  Brown  M.  Cohn  S.  Lundy  D,  Jackowski  J  Crit 
Care  Med  2001  Sep;29(9):l710-1713. 

BACKGROUND:  Critically  ill  trauma  patients  frequently  require  pro- 
longed endotracheal  intubation  and  \entilator  support.  After  extubation, 
swallowing  difficulties  may  exi.st  in  <  50"^  of  patients.  We  sought  to 
determine  whether  peribrming  a  swallowing  evaluation  would  reduce  the 
incidence  of  postextubation  aspiration  and  subsequent  pneumonia. 
DESIGN:  Randomized,  prospective  clinical  trial  of  fiberoptic  endoscopic 
evaluation  of  swallowing  (FEES)  vs.  routine  clinical  management  in 
patients  after  prolonged  intubation.  METHODS:  Seventy  patients  who 
were  intubated  for  >  48  hrs  were  randomized.  FEES  examinations  were 
performed  within  24  ±  2  hrs  after  extubation.  Silent  aspiration  was 
defined  as  the  appearance  of  liquid  or  puree  bolus  below  the  true  vocal 
cords  without  coughing  during  a  FEES  examination.  Clinical  aspiration 
was  defined  as  the  removal  of  enteral  content  from  below  the  vocal  cords, 
usually  during  endotracheal  tube  placement.  RESULTS:  There  were  five 
episodes  of  aspiration  and  pneumonia  in  the  FEES  group  (14%,  two 
silent)  and  two  in  the  clinical  group  (67f,  not  significant,  Fisher  exact 


test).  Patients  aged  >  55  yrs  and  those  with  vallecular  stasis  on  FEES 
examination  were  at  significantly  higher  risk  of  postextubation  a,spira- 
tion.  All  patients  with  pneumonia  had  an  associated  aspiration  episode. 
CONCLUSIONS:  Patients  with  prolonged  orotracheal  intubation  are  at 
risk  of  aspiration  after  extubation.  The  addition  of  a  FEES  examination 
did  not  change  the  incidence  of  aspiration  or  postextubation  pneumonia. 

Factors  Associated  with  Withdrawal  of  Mechanical  Ventilation  in  a 
Neurology/Neurosurgery  Intensive  Care  Unit — Diringer  MN. 
Edwards  DF,  Aiyagari  V,  Hollingsworth  H.  Crit  Care  Med  2001 
Sep:29(9):l792-I797. 

OBJECTIVE:  The  objective  of  this  study  was  to  identify  factors  associ- 
ated with  the  decision  to  withdraw  mechanical  ventilation  from  patients 
in  a  neurology/neurosurgery  intensive  care  unit.  Specifically,  the  follow- 
ing factors  were  considered:  the  severity  of  the  neurologic  illness,  the 
healthcare  delivery  system,  and  social  factors.  DESIGN:  Retrospective 
analysis  of  prospectively  collected  clinical  database.  SETTING:  Neurol- 
ogy/neurosurgery intensive  care  unit  of  a  large  academic  tertiary  care 
hospital.  PATIENTS:  Patients  were  2,109  nonelective  admissions  to  the 
neurology/neurosurgery  intensive  care  unit  who  received  mechanical 
ventilation  over  a  period  of  82  months.  INTERVENTIONS:  None.  MEA- 
SUREMENTS AND  MAIN  RESULTS:  The  average  age  was  56  ±  19.7 
yrs,  53%  were  male,  and  81%  were  functionally  normal  before  admis- 
sion. The  median  Glasgow  Coma  Scale  score  was  14.  the  average  Acute 
Physiology  and  Chronic  Health  Evaluation  II  severity  of  illness  score  was 
13.5  ±  8.3.  and  probability  of  death  was  18.2  ±  22.0%.  Mechanical  venti- 
lation was  withdrawn  from  284  ( 13.5%).  Factors  that  were  independently 
associated  with  withdrawal  of  mechanical  ventilation  were  as  follows: 
more  severe  neurologic  injury  [admission  Glasgow  Coma  Scale  score 
(odds  ratio  0.86/point,  confidence  interval  0.82-0.90).  diagnosis  of  sub- 
arachnoid hemorrhage  (odds  ratio  2.44.  confidence  interval  1 .50-3.99),  or 
ischemic  stroke  (odds  ratio  1.72,  confidence  interval  1.13-2.60)],  older 
age  (odds  ratio  l.()4/yr.  confidence  interval  1.03-1.05).  and  higher  Acute 
Physiology  and  Chronic  Health  Evaluation  II  probability  of  death  (odds 
ratio  1.03/%.  confidence  interval  1.02-1.04).  Mechanical  ventilation  was 
less  likely  to  be  withdrawn  if  patients  were  African-American  (odds  ratio 
0.50,  confidence  interval  0.36-0.68)  or  had  undergone  surgery  (odds  ratio 
0.-14,  confidence  interval  0.2-  0.67).  Marital  status,  premorbid  functional 
status,  clinical  .service  (neurology  vs.  neurosurgery),  attending  status  (pri- 
vate vs.  academic),  and  type  of  health  insurance  were  not  associated  with 
decisions  to  withdraw  mechanical  ventilation.  CONCLUSIONS:  We 
conclude  thai  decisions  to  withdraw  mechanical  ventilation  in  the  neurol- 
ogy/neurosurgery intensive  care  unit  are  based  primarily  on  the  severity 
of  the  acute  neurologic  condition  and  age  but  not  on  characteristics  of  the 
healthcare  delivery  system.  Care  is  less  likely  to  be  withdrawn  from 
African-American  patients  or  those  who  had  surgery. 

Pulse  Oximetry  in  Sickle  Cell  Anemia — Fitzgerald  RK.  Johnson  A  Crit 
Care  Med  2001  Sep;29(9):180.VI806. 

OBJECTIVES:  To  determine  whether  pulse  oximetry  is  accurate  and  if  it 
correlates  with  arterial  blood  gas  saturation  in  pediatric  patients  with 
sickle  cell  anemia.  DESIGN:  Prospective,  comparative  study  using  a  con- 
venience sample  of  patients  with  sickle  cell  anemia  who  had  simultane- 
ous arterial  blood  gas  sampling  and  pulse  oximetry.  SETTING:  Chil- 
dren's Memorial  Hospital,  a  large  tertiary  care  pediatric  hospital  in 
Chicago,  IL.  Patients  selected  from  the  emergency  department  and  the 
pediatric  intensive  care  unit.  PATIENTS:  Twenty-four  consecutive 
patients  with  sickle  cell  anemia  who  had  simultaneous  arterial  blood  gas 
sampling  and  pulse  oximetry.  MEASUREMENTS  AND  MAIN 
RESULTS:  Twenty-four  patients  had  a  total  of  70  simultaneous  pulse 
oximeter  and  blood  gas  pair  samples.  Each  patient's  initial  pulse  oxime- 
ter/blood  gas  pair  was  used  in  the  statistical  analysis.  Three  patients  had 
venous  samples  and  were  excluded  from  comparison,  leaving  21  arterial 
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blood  gas/pulse  oximeter  pairs  lor  analysis.  The  pulse  oximeter  corre- 
lated well  with  the  cooximeter-measured  arterial  saturation  (r-  =0.74). 
The  pulse  oximeter  significantly  underestimated  saturation  by  a  mean  of  - 
\.6%  (95%  confidence  interval.  -0.3  to  -3:  p  =0.03).  CONCLUSIONS: 
Pulse  oximetry  correlates  well  with  cooximeter-measured  saturation  in 
patients  with  sickle  cell  anemia.  Pulse  oximetry  significantly  underesti- 
mates true  arterial  saturation,  but  the  bias  is  clinically  insignificant.  Pulse 
oximetry  can  be  used  reliably  to  estimate  the  arterial  oxygen  saturation  in 
patients  with  sickle  cell  anemia. 

Estimation  of  End-Expiratory  Lung  Volume  Variations  by  Optoelec- 
tronic Plethysmography — Dellaca  RL.  Aliverti  A.  Pelosi  P,  Carlesso  E. 
Chiuniello  D.  Pedotti  A.  Gattinoni  L.  Crit  Care  Med  2001 
Sep;29(9):  1807-1 181. 

OBJECTIVE:  To  test  the  capability  of  optoelectronic  plethysmography 
(OEP)  to  monitor  positive  end-expiratory  pressure  (PEEP)-induced 
changes  of  end-expiratory  lung  volume  (EELV)  changes  in  mechani- 
cally ventilated  paralyzed  patients.  DESIGN:  Laboratory  and  clinical 
investigation.  SETTING:  Intensive  care  unit  of  the  Ospedale  Maggiore 
Policlinico  di  Milano.  PATIENTS:  A  total  of  eight  patients  with  respira- 
tory failure  of  various  degrees,  sedated  and  paralyzed.  INTERVEN- 
TIONS: PEEP  variations  (±5  cm  H:0)  relati\e  to  the  baseline  PEEP  of 
10  cm  H:0.  ME.ASUREMENTS  AND  MAIN  RESULTS:  In  the  model 
protocol,  we  tested  the  reproducibility  of  the  OEP  by  repeating  volume 
measurements  of  a  plastic  torso  model  over  a  21-hr  period,  every  30 
niins.  The  variations  of  OEP  measurements  of  the  torso  model  {9337  niL 
value)  were  encountered  in  a  range  of  16  mL  (sd  =  4  mL).  In  the  patient 
protocol,  we  measured  the  end-expiratory  volume  of  the  chest  wall 
(EEVCW)  breath-by-breath  by  OEP  before,  during,  and  after  the  PEEP 
increase/decrease  and  we  compared  its  variations  with  the  corresponding 
variations  of  EELV  measured  by  helium  dilution  technique.  The  regres- 
sion line  between  EELV  changes  measured  by  helium  and  EEVCW 
changes  measured  by  OEP  resulted  very  close  to  the  identity  line  (slope 
1 .06.  intercept  -0.02  L.  r-  =  0.89)  and  their  difference  was  not  related  to 
their  absolute  magnitude,  .\fter  PEEP  increase,  the  new  steady  state  of 
EEVCW  was  reached  approximately  in  LS  breaths;  and.  after  PEEP 
decrease,  in  3-4  breaths.  The  slow  increase  in  EEVCW  was  mainly 
because  of  the  abdominal  compartment.  CONCLUSION:  OEP  measure- 
ments of  EEVCW  accurately  reflect  the  changes  of  EELV.  Furthermore. 
OEP  allows  a  continuous  conipartmental  analysis,  even  during  unsteady 
conditions. 

Sleep  Histories  .\re  Seldom  Documented  on  a  General  Medical  Ser- 
vice—Namen  AM.  Landry  SH.  Case  LD.  McCall  WV.  Dunagan  DP. 
Haponik  EF.  South  Med  J  2001  Sep;94(9):874-879. 

BACKGROUND:  Sleep  disorders  are  common,  but  the  frequency  of 
sleep  history  documentation  in  hospitalized  patients  is  unknown. 
METHODS:  We  reviewed  442  initial  histories  and  physical  examina- 
tions recorded  by  122  house  officers  and  47  medical  students  in  208 
consecutive  general  medicine  ward  patients.  RESULTS:  Any  reference 
to  sleep  was  recorded  in  only  18  patients  l9'/r),  including  12  of  141 
(9%)  with  conditions  associated  with  obstructive  sleep  apnea.  Sleep 
histories  were  recorded  more  often  in  women  (13%  vs  4%)  and  less 
often  than  histories  of  cigarette  smoking  or  alcohol  use.  Medical  stu- 
dents recorded  such  histories  more  often  than  did  house  officers. 
Patients  with  sleep  histories  more  often  had  pulse  oximetry  (78%  vs 
37%).  pulmonary  function  testing  (1 1%  vs  1%).  arterial  blood  gas  anal- 
ysis (67%  vs  30%).  or  electrocardiograms  (78%  vs  49%).  CONCLU- 
SIONS: Sleep  histories  are  documented  infrequently  in  hospitalized 
patients.  Patients  with  a  recorded  sleep  history  more  often  have  tests 
that  suggest  increased  concerns  about  cardiorespiratory  risk  and/or  a 
different  process  of  care. 


Effect  of  Practice  \  ariation  on  Resource  I  tilization  in  Infants  Hospi- 
talized for  Viral  Lower  Respiratory  Illness — Willson  DF.  Horn  SD. 
Hendley  JO,  Smout  R.  Gassavvay  J.  Pediatrics  2001  Oct:108(4):8.Sl-855. 

Objective.  Hospital  care  for  children  with  viral  lower  respiratory  illness 
(VLRl)  is  highly  variable,  and  its  relationship  to  severity  and  impact  on 
outcome  is  unclear.  Using  the  Pediatric  Comprehensive  Severity  Index, 
we  analyzed  the  correlation  of  institutional  practice  variation  with  sever- 
ity and  resource  utilization  in  10  children's  medical  centers.  Methods. 
Demographics,  clinical  information,  laboratory  results,  interventions,  and 
outcomes  were  extracted  from  the  charts  of  consecutive  infants  with 
VLRI  from  10  children's  medical  centers.  Pediatric  Component  of  the 
Comprehensive  Severity  Index  scoring  was  performed  at  admission  and 
at  maximum  during  hospitalization.  The  correlation  of  patient  variables, 
interventions,  and  resource  utilization  at  the  patient  level  was  compared 
with  their  correlation  at  the  aggregate  institutional  level.  Results.  Of  601 
patients.  1  died.  6  were  discharged  to  home  health  care.  4  were  dis- 
charged to  rehabilitative  care,  and  2  were  discharged  to  chronic  nursing 
care.  Individual  patient  admission  severity  score  correlated  positively 
with  patient  hospital  costs  (r  =  0.48).  but  institutional  average  patient 
severity  was  negatively  correlated  with  average  institutional  costs  (r  = 
-0  26).  Maximal  severity  score  correlated  well  with  costs  (r  =  0.66)  and 
length  of  stay  (LOS:  r  =  0.64)  at  the  patient  level  but  poorly  at  the  institu- 
tional level  (r  =  0.07  costs;  r  =  0.40  LOS),  The  institutional  intensity  of 
therapy  was  negatively  correlated  with  admission  severity  Ir  =  -0.03)  but 
strongly  correlated  with  costs  (r  =  0.84)  and  LOS  (r  =  0.83).  Conclusions. 
Institutional  differences  in  care  practices  for  children  with  VLRI  were  not 
explained  by  differences  in  patient  severity  and  did  not  affect  the  chil- 
dren's recovery  but  correlated  significantly  w  ith  hospital  costs  and  LOS. 

Randomized,  Prospective  Study  of  Low-Dose  Versus  High-Dose 
Inhaled  Nitric  Oxide  in  the  Neonate  With  Hypoxic  Respiratory  Fail- 
ure— Finer  NN.  Sun  JW.  Rich  W.  Knodcl  E.  Barnngton  KJ.  Pediatrics 
2001  Oct;l()X(4):949-955. 

Objective.  There  is  little  information  on  the  response  to  very  low  doses  of 
inhaled  nitric  oxide  (iNO)  in  hypoxic  near-term  infants.  The  potential 
toxicities  of  iNO  are  dose  related;  thus,  the  ability  to  use  lower  doses 
safely  and  effectively  may  be  advantageous.  We  hypothesized  that  there 
is  no  difference  in  the  acute  improvement  in  oxygenation  between  treat- 
ment with  inhaled  nitric  oxide  at  1  to  2  parts  per  million  (ppm)  or  10  to  20 
ppm.  Methods.  We  randomized  near-term  and  term  infants  with  hypoxic 
respiratory  failure  with  oxygenation  indices  (OIs)  of  >I0  and  PjOt  <100 
on  2  separate  blood  gases  taken  at  least  30  minutes  apart.  Infants  with 
congenital  diaphragmatic  hernia  were  excluded.  After  parental  consent 
was  obtained,  patients  were  randomized  to  receive  a  starting  nitric  oxide 
(iNO)  dose  of  either  1  to  2  ppm  (low-dose  group,  n  =  15)  or  10  to  20  ppm 
(high-dose  group,  n  =  21 ).  The  response  to  iNO  was  assessed  according 
to  the  increase  in  arterial  PaOo  and  decrease  in  OI  30  to  60  minutes  after 
exposure  to  the  initial  starting  concentration,  .A  response  of  <I0% 
increase  on  Pjo^  and  a  <10%  decrease  in  OI  resulted  in  a  doubling  of  iNO 
within  the  dose  range  protocol  (1,2.4.  and  8  ppm  for  the  low-dose  group; 
10.  20.  40.  and  80  ppm  for  the  high-dose  group).  Results,  Thirty  minutes 
after  the  study  gas  was  initiated.  P^o^  increased  significantly  overall  in 
the  low-dose  (90.7  ±  41  torr  to  166,8  ±  95,6  torr)  and  high-dose  (76,2  ± 
32,7  torr  to  198,7  ±  142,8  torr)  groups;  the  maximal  increase  was  seen  in 
the  infants  who  initially  were  treated  with  10  ppm.  The  01  ±  also 
decreased  significantly  overall  and  also  was  significant  in  the  high-dose 
group  (21,0  +  13,7  to  1 1,4  ±  10.4;  low-dose:  18,3  ±7.1  to  13.2  ±  12,3), 
There  was  a  nonsignificant  fall  of  Pacoi  with  iNO  treatment  (low  dose  35 
±  7,3  to  30  ±  8,5  torr  vs  high  dose  35,2  ±  9,9  to  32,4  ±  10,7  torr),  A  sus- 
tained response  (ie.  maintaining  a  Pao-.  and  OI  gain  greater  than  20%  for 
the  duration  of  the  study  gas  administration)  was  greater  in  the  high-dose 
group  (53,3''i  vs  30,0%),  In  addition,  dose  increases  were  required  more 
often  in  the  low -dose  group  than  in  the  high-dose  group  (80,0%   vs 
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57.1 'J).  Among  patients  who  did  not  respond  to  the  initial  iNO  dose, 
lOO.O'J  and  83.3'^*-  responded  at  higher  doses  of  iNO  tor  the  low-  and 
hiah-dose  groups.  respecti\  els .  There  were  no  differences  for  death,  need 
lor  extracorporeal  membrane  oxygenation,  or  other  outcomes  between 
the  groups.  Conclusions.  We  did  not  find  any  significant  difference  in 
response  to  low-  versus  high-dose  iNO.  An  initial  exposure  to  low-dose 
iNO  does  not  compromise  the  response  to  higher  doses  if  reijuired  and 
may  result  in  less  toxicity. 

Effects  of  the  Dual  Endothelin-Receptor  .Vntasonist  Bosentan  in 
Patients  with  Pulmonary  Hypertension:  .\  Randomised  Placebo- 
Controlled  Study — Channick  RN.  Simonneau  G.  Sitbon  O,  Rohhins  IM. 
Frosl  A.Tapson  VF.etal.  Lancet  2001  Oct  6;3.'i8(4288):  1  I  19-1  123. 

B.'XCKGROUND:  Endothelin  1.  a  powerful  endogenous  vasoconstrictor 
and  mitogen,  might  be  a  cause  of  pulmonary  hypertension.  We  describe 
the  efficacy  and  safety  of  bosentan.  a  dual  endothelin-receptor  antagonist 
that  can  be  taken  orally,  in  patients  with  severe  pulmonary  hypertension. 
METHODS:  In  this  double-blind,  placebo-controlled  study.  32  patients 
with  pulmonary  hypertension  (primary  or  associated  with  scleroderma) 
were  randomly  assigned  to  bosentan  (62.5mg  taken  twice  daily  for  4 
weeks  then  125  mg  twice  daily)  or  placebo  for  a  minimum  of  12  weeks. 
The  primary  endpoint  was  change  in  exercise  capacity.  Secondary  end- 
points  included  changes  in  cardiopulmonary  haemodynamics.  Borg  dysp- 
noea index.  WHO  functional  class,  and  w ithdrawal  due  to  clinical  wors- 
ening. Analysis  was  by  intention  to  treat.  FINDINGS:  In  patients  given 
bosentan.  the  distance  walked  in  6  min  improved  by  70  m  at  12  weeks 
compared  with  baseline,  whereas  it  worsened  by  6  m  in  those  on  placebo 
(difference  76  m  [95'7r  CI  12-139].  p=0.02l).  The  improvement  was 
maintained  for  at  least  20  weeks.  The  cardiac  index  was  1.0  L  min  '  m  - 
(95"*  CI  0.6-1.4,  prO.OOOl  I  greater  in  patients  given  bosentan  than  in 
those  given  placebo.  Pulmonary  vascular  resistance  decreased  by  223  dyn 
s  cm^  with  bosentan.  but  increased  by  191  dyn  s  cm^^  with  placebo  (dif- 
ference -415  [-608  to  -221].  p=0.0002).  Patients  given  bosentan  had  a 
reduced  Borg  dyspnoea  index  and  an  improved  WHO  functional  class. 
All  three  withdrawals  from  clinical  worsening  were  in  the  placebo  group 
(p=0.033).  The  number  and  nature  of  adverse  events  did  not  differ 
between  the  two  groups.  INTERPRETATION:  Bosentan  increases  exer- 
cise capacity  and  improves  haemodynamics  in  patients  with  pulmonary 
hypertension,  suggesting  that  endothelin  has  an  important  role  in  pul- 
monary hypertension. 

The  Assessment  of  Pulmonary  Hypertension — McGoon  MD.  Clin 
Chest  Med  2001  Sep;22(3):493-508. 

The  goals  of  evaluating  pulmonary  hypertension  are  detection,  definition 
of  severity  and  the  nature  of  the  heinodynamic  lesion  and  its  conse- 
quences, diagnosis  of  causal  or  associated  conditions,  and  determination 
of  optimal  therapy.  These  objectives  are  reliably  achieved  by  a  disci- 
plined approach  employing  multiple  diagnostic  tools.  This  chapter  out- 
lines the  fundamental  background  and  guidelines  for  assessing  pul- 
monary hypertension,  including  consideration  of  several  new  and  less 
frequently  used  methods  to  elucidate  the  physiologic  mechanism.  Since 
early  detection  and  treatment  may  improve  outcome,  screening  higher 
risk  populations  and  a  diagnostic  approach  to  the  milder  spectrum  of  pul- 
monary hypertension  is  also  addressed. 

Medical  Therapy  of  Pulmonary  Hypertension:  An  Ovcr\iew  of 
Treatment  and  Goals— Barst  RJ  Clin  Chest  Med  2001  Sep;22(3):509- 
515. 

Therapeutic  medical  advances  over  the  past  two  decades  have  resulted  in 
significant  improvements  in  the  outcome  for  patients  with  various  forms 
of  pulmonary  arterial  hypertension.  As  the  current  understanding  of  the 
pathology  and  pathobiology  of  pulmonary  arterial  hypertension  has 
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moved  forward,  rationale  for  additional  therapeutic  modalities  with  novel 
therapeutic  agents  has  led  to  increased  clinical  investigations.  A  brief 
overview  of  the  pathology  and  pathobiology  is  presented  as  background 
for  an  introduction  to  the  current  medical  therapy  for  pulmonary  arterial 
hypertension  as  well  as  the  goals  for  future  treatment. 

Medical  Therapy  of  Pulmonary  Hypertension:  Conventional  Thera- 
pies—Naeije  R,  Vachiery  JL.  Clin  Chest  Med  2001  Sep:22(3):5175- 
5127. 

The  1-,  3-,  and  5-year  survival  rates  of  the  patients  included  in  the 
National  Institute  of  Health  Registry  on  Primary  Pulmonary  Hyperten- 
sion were  77'7r.  41'7f.  and  27%  respectively.  It  is  unclear  to  what  extent 
better  applied  conventional  therapy  contributes  (o  improved  survival  rates 
that  now  are  reported  with  calcium-channel  blockers,  prostacyclin,  or 
even  transplantation.  To  date,  by  far  the  most  favorable  results  are 
reported  with  high-dose  calcium-channel  blockers  combined  with  antico- 
agulant therapy,  with  survival  rates  at  3  years  approximately  100%.  It  has 
to  be  emphasized,  however,  that  such  exceptionally  favorable  results  are 
to  be  expected  only  in  a  small  minority  of  patients  who  should  not  be  con- 
sidered to  he  cured  because,  sooner  or  later,  their  disease  will  continue  to 
evolve.  Further  improvements  obviously  are  needed  for  most  patients 
with  PAH.  Interesting  developments  are  likely  in  the  coming  years,  with 
new  multidrug  approaches  to  control  pulmonary  vasoreaclivity  and 
remodeling  and.  hopefully,  also  with  progress  in  lung  transplantation. 
The  past  2  decades  have  witnessed  important  progress  in  the  treatment  of 
PAH.  Although  significant  improvements  in  quality  of  life  and  survival 
rate  have  been  obtained  with  prostacyclin  therapy,  and  belter  perspectives 
now  are  offered  with  atrial  septostomy  and  lung  transplantation,  conven- 
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tional  therapy  also  has  evolved.  Pulients  now  are  counseled  more  ade- 
quately regarding  how  to  remain  physically  active  while  avoiding  exer- 
cise-induced anginal  pain  or  syncope.  Invasive  and  potentially  risky  med- 
ical procedures  have  been  restricted  in  favor  of  noninvasive  and 
functional  evaluations  whenever  possible.  Risk  factors  such  as  appetite 
suppressants,  pregnancy,  and  hypobaric  hypoxia  are  now  better  appreci- 
ated. The  indications  of  supplemental  oxygen,  inotropic  agents,  and 
diuretics  have  been  refined  based  on  improved  pathophysiologic  under- 
standing. Most  patients  now  benefit  from  anticoagulant  therapy  with 
coumarin  derivatives,  although  some  uncertainly  remains  about  the  opti- 
mal international  normalized  ratio  to  be  achieved.  Safer  acute  reversibil- 
ity testing  now  is  performed  with  fewer  and  shorter-acting  agents  that  are 
more  specific  to  the  pulmonary  circulation  to  select  the  small  proportion 
of  patients  who  benefit  from  long-term  high-dose  calcium-channel 
blocker  therapy. 

Medical  Therapy  of  Pulmonary  Hypertension:  Tlie  Prostacyclins — 

Galie  N.  Manes  A.  Branzi  A.  Clin  Chest  Med  2001  Sep;22(3):5:9-.'537. 

Prostacyclin  is  a  substance  produced  by  endothelial  cells  that  induces 
vasodilation  and  inhibition  of  platelet  aggregation  and  of  vascular  cell 
migration  and  proliferation.  A  dysregulation  of  the  prostacyclin 
metabolic  pathways  has  been  shown  in  patients  with  pulmonary  arterial 
hypertension.  The  clinical  use  of  prostacyclin  has  been  made  possible  by 
the  synthesis  of  stable  analogues  that  possesses  different  pharmacokinetic 
properties  but  share  similar  pharmacodynamic  effects.  The  greatest  expe- 
rience has  been  collected  with  intravenous  epoprostenol  while  other  com- 
pounds like  subcutaneous  UT-15.  inhaled  iloprost  and  oral  beraprost  are 
currently  in  different  stages  of  clinical  development.  Although  favorable 
results  have  been  reported  for  each  compound,  different  benefit-to-side 
effects  profiles  characterize  the  various  modalities  of  the  administration. 

New  and  Experimental  Therapies  for  Pulmonary  Hypertension — 

Channick  RN.  Rubin  LJ.  Clin  Chest  Med  2001  Sep;22(3):539-545. 

Advances  in  the  understanding  of  the  molecular  and  cellular  pathogene- 
ses of  PPH  have  led  clinicians  beyond  simple  pulmonary  vasodilation  as 
the  only  treatment  for  PPH  and  to  a  realization  that  what  were  previously 
believed  to  be  irreversible  vascular  lesions  may.  in  fact,  be  reversible. 
The  development  of  agents  that  target  the  known  endothelial  and  nonen- 
dothelial  defects  in  patients  with  PPH  is  well  underway.  Clinicians  are 
witnessing  an  exciting  new  era  for  physicians  and  patients  dealing  with 
this  disease. 

Body  Mass,  Fat  Percentage,  and  Fat  Free  Mass  as  Reference  Vari- 
ables for  Lung  Function:  Effects  on  Terms  for  Xge  and  Sex — Cotes 
JE.  Chinn  DJ.  Reed  JW.  Thorax  2001  Nov;.<ifi(  1 1  ):839-844. 

BACKGROUND:  Sex  specific  cross  sectional  reference  values  for  lung 
function  indices  usually  employ  a  linear  model  with  terms  for  age  and 
stature.  The  effects  of  also  matching  for  body  mass  index  (BMl  = 
mass/stature-)  or  its  components,  fat  percentage  of  body  mass  (faf/f )  and 
fat  free  mass  index  (FFMI  =  fat  free  mass/stature-)  were  studied.  METH- 
ODS: The  subjects  were  43S  asymptomatic  male  and  female  non-smok- 
ers (383  men)  and  22  female  ex-smokers.  Measurements  were  made  of 
ventilatory  capacity,  lung  volumes,  transfer  factor  (diffusing  capacity, 
single  breath  CO  method),  and  body  composition  (skinfold  method).  Lin- 
ear and  proportional  regression  models  were  used.  RESULTS:  Terms  for 
fat%  and  FFMI  significantly  improved  the  accuracy  of  reference  values 
for  all  the  primary  lung  function  indices.  The  improvements  in  subjects 
with  atypical  physiques  Ifat^  and  FFMI  at  the  ends  of  the  distributions 
for  the  subjects!  were  in  the  range  0.3-2.3  SD  compared  with  conven- 
tional regression  equations.  The  new  partial  regression  coefficients  on 
age  were  independent  of  age  related  changes  in  body  fat.  The  coefficient 
for  total  lung  capacity  (TLC)  on  age  in  men  was  now  positive.  Most  dif- 


terences  between  the  se.xes  were  eliminated.  A  term  lor  BMl  improved 
the  descriptions  of  subdivisions  of  TLC  but  lacked  the  other  advantages. 
CONCLUSION:  Allowance  forfat%  and  FFMI  increases  the  accuracy  of 
reference  equations  for  lung  function,  particularly  for  subjects  with  a  lot 
of  fat  and  little  muscle  or  vice  versa.  Allowance  for  BMl  is  less  informa- 
tive. 

Can  the  Increase  in  Body  Mass  Index  Explain  the  Rising  Trend  in 
Asthma  in  Children?— Chinn  S.  Rona  RJ  Thorax  2001 
Nov:.'ifi(ll):S4.S-f<?0, 

BACKGROUND:  The  reported  association  between  asthma  and  obesity 
and  the  documented  rise  in  each  over  time  have  led  to  suggestions  that 
rising  obesity  might  explain  the  increase  in  the  prevalence  of  asthma. 
Trends  in  both  in  British  children  participating  in  the  National  Study  of 
Health  and  Growth  were  marked  from  1982  to  1994.  METHODS:  Odd 
ratios  for  trends  in  asthma  and  symptoms  in  8  and  9  year  old  children 
were  calculated  with  and  without  adjustment  for  body  mass  index  (BMl). 
RESULTS:  In  a  representative  sample  of  white  children  the  odds  ratio  per 
year  for  asthma  was  1.09  (95%  CI  1.07  to  1.11)  before  and  after  adjust- 
ment for  BMl  for  boys  and  1.09(95%  CI  1.07  to  I.l2)and  1.09(95%  CI 
1.05  to  1.12).  respectively,  for  girls.  Unadjusted  and  adjusted  odds  ratios 
were  also  virtually  identical  for  wheeze  and  "asthma  or  bronchitis".  The 
lack  of  effect  of  adjustment  was  due  to  a  change  in  the  association 
between  BMl  and  symptoms  with  time.  CONCLUSIONS:  Trends  in 
overweight  and  obesity  do  not  explain  the  increase  in  asthma.  The  evi- 
dence points  towards  the  association  between  asthma  and  obesity  being 
of  recent  origin.  This  may  be  explained  by  obesity  being  a  marker  of 
recent  lifestyle  differences  now  associated  with  both  asthma  and  o\er- 
weight. 

Predicting  Hypoxaemia  During  Flights  in  Children  with  Cystic 

Fibrosis— Buchdahl  RM,  Babiker  A.  Bush  A.  Cramer  D.  Thorax  2001 
Nov;56(ll):877-879. 

BACKGROUND:  We  have  previously  suggested  that  it  is  possible  to 
predict  oxygen  desaturation  during  flight  in  children  with  cystic  fibrosis 
and  chronic  lung  disease  by  non-invasive  measurement  of  oxygen  satura- 
tion following  inhalation  of  15%  oxygen — the  pre-tlight  hypoxic  chal- 
lenge. This  study  reports  on  the  results  of  measurements  over  5  years. 
METHODS:  The  study  comprised  a  pre-flight  hypoxic  challenge  measur- 
ing oxygen  saturation  by  finger  tip  pulse  oximetry  (Spo,)  during  tidal 
breathing  of  15%-  oxygen  in  nitrogen  and  spirometric  testing  I  month 
before  the  flight  followed  by  Spo,  measurements  during  intercontinental 
flights  to  and  from  holidays  abroad  with  children  in  wake  and  sleep 
states.  RESULTS:  Pre-flight  tests  were  completed  on  87  children  with 
cystic  fibrosis.  Desaturation  of  <90%  occurred  in  1(1  children  at  some 
stage  during  the  flight,  three  of  whom  received  supplementary  oxygen. 
Using  a  cut  off  Spo,  of  90%.  the  pre-flight  hypoxic  challenge  correctly 
predicted  desaturation  in  only  two  of  these  children.  The  sensitivity  and 
specificity  of  the  pre-flight  hypoxic  challenge  were  20%  and  99%. 
respectively,  compared  with  70%  and  96%-  for  spirometric  tests  (using  a 
cut  off  for  forced  expiratory  volume  in  1  second  (FEV| )  of  <50%^  pre- 
dicted). Overall,  pre-flight  spirometric  tests  were  a  better  predictor  of 
desaturation  during  flight  with  the  area  under  the  Receiver  Operating 
Characteristic  (ROC)  curve  of  0.89  compared  with  0.73  for  the  hypoxic 
challenge  test.  CONCLUSIONS;  In  this  group  of  subjects  pre-flight 
spirometric  testing  was  a  better  predictor  of  desaturation  during  flight 
than  the  pre-flight  hypoxic  challenge. 

Health  Status  Measurement  in  Chronic  Obstructive  Pulmonary  Dis- 
ease—Jones PW.  Thorax  2001  Nov;56(  1 1 1:880-887. 

Health  status  measuieinent  is  a  common  feature  of  studies  in  chronic 
obstructive  pulmonary  disease  (COPD).  This  review  assesses  recent  evi- 
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Abstracts 


dence  lor  Ihe  validity  i>t'  these  measurements  and  their  role  as  measures 
of  the  overall  impact  of  the  disease  on  the  patient's  daily  life  and  wellhe- 
ing.  It  reviews  the  mostly  « idely  used  COPD  specific  questionnaires  and 
examines  the  contribution  that  they  make  to  an  assessment  of  the  overall 
effect  of  treatment.  Finally,  it  addresses  the  question  of  how  symp- 
tomatic benefit  may  be  assessed  in  individual  patients  in  routine  prac- 
tice. 

Forced  Inspiratory  Nasal  Flo>v-\ Olume  Curves:  A  Simple  Test  of 
Nasal  Airflow— Hooper  RG.  Mayo  Clin  Proc  2(101  Oct;76(  1()):'-W0-W4. 

OBJECTIVE:  To  observe  and  describe  normal  and  abnormal  inspiratory 
nasal  flow-volume  patterns.  PATIENTS  AND  METHODS:  In  this 
observational  case  series,  individuals  with  and  without  nasal  symptoms 
underwent  forced  inspiratory  nasal  flow-volume  (FINFV)  curve  mea- 
surements. The  participants  were  volunteer  adults  from  the  staff  and 
patients  of  a  pulmonary  subspecialty  private  practice  office.  To  examine 
the  flow  patterns  from  the  FINFV  curves,  definitions  of  normal  and 
abnormal  were  established.  Normal  curves  were  defined  as  those  from 
participants  who  had  no  nasal  symptoms  and  a  peak  inspiratory  nasal 
flow  greater  than  2.fi  L/s.  Abnormal  curves  were  defined  as  those  from 
participants  who  had  1  or  more  nasal  symptoms,  a  peak  inspiratory  nasal 
flow  lower  than  2.5  L/s.  and  normal  oral  inspiratory  flow.  RESULTS: 
Study  participants  consisted  of  10  staff  and  58  patients.  Fourteen  indi- 
viduals (21%)  met  the  definition  of  normal  and  had  FINFV  curves  that 
mimicked  the  shapes  of  normal  oral  flow-volume  curves;  39  (57%)  met 
the  definition  of  abnormal  and  had  FINFV  curves  that  mimicked  the  pat- 
terns of  abnormal  oral  flow-volume  curves.  The  abnormal  curves 
showed  both  fixed  (.^3/39  [85%])  and  variable  (6/39  [15%])  patterns  of 
obstruction.  Fifteen  participants  (22%)  did  not  meet  either  established 
definition.  CONCLUSIONS:  Forced  inspiratory  nasal  flow-volume 
curves  are  a  potentially  useful  clinical  tool  to  measure  nasal  airflow. 
Normal  and  abnormal  flow  patterns  are  easily  identifiable. 

Evidence  of  a  Current  and  Lasting  National  Anesthesia  Personnel 
Shortfall:  Scope  and  implications — Schubert  A.  Eckhout  G. 
CooperiderT.  Kuhel  A.  Mayo  Clin  Proc  2001  Oct;76(IO):995-IOIO. 

OBJECTIVES:  To  prove  the  existence  of  a  current  anesthesiologist 
shortage,  and  to  project  the  balance  of  labor  supply  and  demand  in  the 
future.  METHODS:  To  quantify  the  current  supply  we  used  published 
health  personnel  data  from  federal  agencies  and  the  American  Medical 
Association,  as  well  as  membership  data  from  the  American  Society  of 
Anesthesiologists.  We  estimated  anesthesiologist  supply  in  2001  based 
on  the  number  of  graduating  residents  and  fellows,  taking  into  account 
the  loss  of  a  portion  of  graduating  residents  due  to  temporary  visa  sta- 
tus. We  assumed  that  neither  a  shortage  nor  an  oversupply  existed  in 
1994  and  that  demand  for  anesthesiologists  was  approximated  by  the 
number  of  surgical  procedures  reported  by  federal  agencies.  In  model- 
ing future  supply  and  demand  for  anesthesiologists,  we  assumed  that 
the  current  health  care  policy  and  economic  climates  will  continue.  We 
extrapolated  demand  using  1.5%  to  3%  yearly  growth  rates  based  on  a 
synthesis  of  recent  and  projected  procedure  growth  rates,  procedure 
rates  for  the  elderly,  and  population  aging  trends.  We  estimated  the  sup- 
ply for  2001  through  2003  based  on  the  current  resident  cohort  modi- 
fied by  their  projected  graduation  rate.  Accounting  for  attrition  during 
residency  and  the  effect  of  fellowship  training,  we  assumed  that  after 
2003  the  number  of  American  medical  graduates  will  initially  increase 
by  15%  annually  and  that  the  number  of  international  medical  graduates 
will  decrease  to  a  stable  level  of  500  trained  each  year.  We  assumed  an 
average  retirement  age  of  65  years.  RESULTS:  Our  model  suggests  that 
there  is  currently  a  3.6%  to  10.9%  shortage  of  anesthesiologists  nation- 
wide, depending  on  the  assumption  of  a  2%  or  3%  increase  in  annual 
demand  since  1994  and  a  constant  pattern  of  work  distribution  by  anes- 
thesia providers.  This  amounts  to  approximately  1200  to  3800  anesthe- 


siologists. If  projected  demand  continues  to  increase  at  the  rate  of  1.5% 
to  2%  annually,  the  shorltall  will  amount  to  2.6%  to  12.0%  of  the  labor 
supply  by  2005,  representing  a  deficit  of  1000  to  4500  anesthesiolo- 
gists. By  2010,  this  shortfall  is  projected  to  disappear  or  continue  to 
amount  to  about  1 1%  of  the  anesthesiologist  supply,  depending  on  the 
assumptions  about  the  rate  of  demand  for  anesthesiologists.  Compared 
with  the  expected  graduating  class  of  1 100  anesthesiology  residents  in 
2001,  our  model  calls  for  nearly  1600  graduates  by  2005  and  2000  by 
2010.  CONCLUSION:  A  substantive  shortfall  of  anesthesia  personnel 
exists  in  2001  and  will  continue  for  years  to  come,  fueled  by  changing 
population  demographics,  population  health  trends,  and  accelerating 
advancements  in  surgical  technology,  as  well  as  growth  in  ambulatory 
and  office-based  surgery,  pain  medicine,  and  intensive  care.  In  addition 
to  focusing  on  financing,  national  health  policy  needs  to  address  the 
adequacy  of  health  care  personnel  resources  for  an  aging  population,  in 
particular  when  they  require  surgery,  are  afflicted  by  painful  conditions, 
or  become  critically  ill. 

Costeffectivcness  of  Diagnostic  Tests — Mushlin  AI,  Ruchlin  HS,  Calla- 
han MA.  Lancet  2001  Oct  20;.358(9290):1353-I355. 

We  review  the  principles  underlying  cost-effectiveness  analysis  of  diag- 
nostic tests  and  procedures.  We  use  two  clinical  examples,  diagnostic 
testing  for  early  multiple  sclerosis  and  for  Helicobacter  pylori  to  illustrate 
the  methods  of  analysis  and  to  show  how  the  results  can  be  useful  for 
physicians  or  payers  of  health  services  in  making  decisions  about  provi- 
sion and  use  of  diagnostic  services.  Economic  assessments  of  diagnostic 
tests  are  inherently  more  difficult  than  assessments  of  therapeutic  inter- 
ventions, mainly  because  of  uncertainty  about  the  relation  between  diag- 
nosis and  end  results  (outcomes)  of  care.  Nonetheless,  because  of  the 
increasing  importance  of  diagnostic  technology  in  medicine  and  health- 
care, only  with  such  assessments  will  the  most  value  be  gained  from 
restricted  medical  resources. 

Treatment  of  Obstructive  Sleep  Apnoea  with  Nasal  Continuous  Posi- 
tive Airway  Pressure  in  Stroke — Wessendorf  TE.  Wang  YM.  Thilmann 
AF,  Sorgenfrei  U,  Konietzko  N,  Teschler  H.  Eur  Respir  J  2001 
Oct;I8(4):623-629. 

The  prevalence  of  obstructive  sleep  apnoea  (OSA)  following  stroke  is 
high  and  OSA  is  associated  with  increased  morbidity,  mortality  and 
poor  functional  outcome.  Nasal  continuous  positive  airway  pressure 
(nCPAP)  is  the  treatment  of  choice  for  OSA,  but  its  effects  in  stroke 
pafients  are  unknown.  The  effectiveness  and  acceptance  of  treatment 
with  nCPAP  in  105  stroke  patients  with  OSA,  admitted  to  rehabilitation 
was  prospectively  investigated.  Subjective  wellbeing  was  measured 
with  a  visual  analogue  scale  in  41  patients  and  24-h  blood  pressure  was 
determined  in  16  patients  before  and  after  10  days  of  treatment.  Differ- 
ences were  compared  between  patients  who  did  and  did  not  accept  treat- 
ment. There  was  an  80%  reduction  of  respiratory  events  with  concomi- 
tant increase  in  oxygen  saturation  and  improvement  in  sleep 
architecture.  No  serious  side-effects  were  noticed.  Seventy-four 
patients  (70.5%)  continued  treatment  at  home.  Nonacceptance  was 
associated  with  a  lower  functional  status,  as  measured  by  the  Barthel 
Index,  and  the  presence  of  aphasia.  Ten  days  after  initiation  of  nCPAP, 
compliant  users  showed  a  clear  improvement  in  wellbeing  (differences 
in  visual  analogue  scale  (AVASI  mean±SD  26+26  mm)  versus  noncom- 
pliant  patients  (AVAS  2±25  mm,  p=0.021).  Only  the  compliant  group 
had  a  reduction  in  mean  nocturnal  blood  pressure  (ABP;  -8±7.3  mm  Hg 
versus  0.8±8.4  mm  Hg,  p=0.037).  Stroke  patients  with  obstructive  sleep 
apnoea  can  be  treated  effectively  with  nasal  continuous  positive  airway 
pressure  and  show  a  similar  improvement  and  primary  acceptance  to 
obstrucfive  sleep  apnoea  patients  without  stroke.  Continuous  positive 
airway  pressure  acceptance  is  associated  with  improved  wellbeing  and 
decreased  nocturnal  blood  pressure. 
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Propofol  Infusion  Is  Associated  with  a  Higher  Rapid 

Shallow  Breathing  Index  in  Patients  Preparing  to  Wean 

from  Mechanical  Ventilation 

Mohammad  Khamiees  MD,  Yaw  Amoateng-Adjepong  MD  PhD,  and  Constantine  A  Manthous  MD 

OBJECTIVE:  To  determine  whether  propofol  affects  spontaneous  hreathing  patterns  in  critically 
ill  patients  recovering  from  respiratory  failure  during  initial  attempts  at  liberation  from  mechanical 
ventilation.  DESIGN:  Observational  cohort  study.  PATIENTS:  Ten  critically  ill  patients  in  the 
medical  intensive  care  unit  of  a  300-bed  community  teaching  hospital.  MEASUREMENTS:  Demo- 
graphic and  physiologic  variables,  including  respiratory  frequency  and  minute  volume,  were  re- 
corded while  patients  breathed  on  continuous  positive  airway  pressure  (of  5  cm  11,0)  during  and 
20-30  min  after  cessation  of  propofol  infusion.  The  ratio  of  respiratory  frequency  to  tidal  volume 
(rapid  shallow  breathing  index  or  RSBI)  was  computed  for  both  sets  of  measurements  and  values 
measured  during  and  after  propofol  infusion  were  compared.  RESULTS:  The  mean  (±  SEM)  age 
was  54.0  ±  5.2  years  and  the  mean  (±  SEM)  APACHE  II  (Acute  Physiology  and  Chronic  Health 
Evaluation)  score  was  18.4  ±  2.0.  During  propofol  infusion,  patients  breathed  with  a  signiricantly 
lower  tidal  volume  (0.245  vs  0.342  L,  p  =  0.006).  higher  RSBI  (155.6  vs  114.8  breaths/min/L,  p  = 
0.004),  and  tended  to  breathe  more  rapidly  (34.3  vs  31.7  breaths/niin,  p  =  0.18)  than  at  20-30  min 
after  stopping  propofol  infusion.  Three  of  10  patients  had  RSBls  that  were  unfavorable  (>  105 
breaths/min/L)  for  weaning  while  on  propofol  but  that  became  favorable  (<  105  breaths/niin/L) 
20-30  min  following  cessation  of  propofol.  The  weight-adjusted  dose  of  propofol  was  not  correlated 
with  the  changes  in  any  of  the  variables.  CONCLUSIONS:  Propofol  causes  changes  in  breathing 
pattern  that  could  lead  a  caregiver  to  erroneously  conclude  that  a  patient  is  not  ready  to  begin 
spontaneous  breathing  trials.  Since  this  effect  has  also  been  noted  following  benzodiazepine  infu- 
sion, the  clinician  should  consider  the  patient's  "sedation  history"  when  using  RSBI  to  guide 
weaning  decisions.  Key  words:  mechanical  veniiltirion.  respiratory  failure,  weaning,  liberation,  rapid 
shallow  hreatlun\>  index.  RSBI.  respiratoiy  rate,  frequency,  tidal  volume,  hreathing  pattern,  sedatives. 
benzodiazepine,  propofol.     [Respir  Care  2002;47(2);  150-153] 


Introduction 

The  unassisted  ratio  of  respiratory  rate  to  tidal  volume 
(f/V[ — the  rapid  shallow  breathing  index  or  RSBI)  is  one 
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of  the  most  reproducible  and  accurate'"^  tools  to  expedite 
weaning  of  mechanically  ventilated  patients.-*  Recent  reports 
have  suggested  that  excessive  sedation  is  associated  with  un- 
necessarily prolonged  mechanical  ventilation  and  intensive 
care  unit  length  of  .stay.^  Parenteral  administration  of  benzo- 
diazepines has  been  associated  with  increased  respiratory  rate 
and  reduced  V,  in  human  subjects.''^  However,  no  studies 
have  examined  the  effects  on  breathing  pattern  (RSBI)  of 
.stopping  prolonged  sedative  infusions  in  critically  ill  patients. 
In  this  study  we  examined  the  effects  of  stopping  continuous 
propofol  infusions  on  respiratory  variables. 

Methods 

This  study  was  approved  by  our  hospital's  investiga- 
tional review  board  and  was  exempted  from  requiring  in- 
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Table  L       Respiratory  Variables  During  CPAP  Breathing* 


Before 

After 

Variable 

Mean  ±  SD 

Median 

Range 

Mean  ±  SD 

Median 

Range 

P 

RR  (breaths/min) 

34.3  ±  L9 

33.5 

27-47 

3L7  ±  2.6 

30 

23^8 

0.18 

Vt-(L) 

0.245  ±  0.024 

0.251 

0.107-0.352 

0.342  ±  0.046 

0.345 

0.146-0.633 

0.(K)6 

RSBI  (breaths/min/L) 

U55.6  ±  19.3 

143.3 

88-261 

114.8  ±  21.8 

81.6 

47-259 

0.004 

CPAP  =  cominuou.s  positive  ainvay  pressure 

*Da(a  from  10  palients  jtist  before  and  20- .^0  min  after  cessation  of  propofoi  infusions. 

RR  =  respiratory  rate 

Vj  =  tidal  volume 

RSB!  -  rapid  shallow  breathing  indev 


formed  consent  from  patients.  This  was  a  convenience 
sample  of  mechanically  ventilated  patients  in  our  medical- 
cardiac  intensive  care  unit  between  September  1999  and 
July  2000,  who  were  receiving  propofoi  for  >  12  h,  and 
whose  physicians  had  asked  that  infusion  be  stopped  to 
initiate  weaning.  The  patient  also  had  to  be  triggering  the 
ventilator  consistently  over  the  set  respiratory  rate  while  in 
the  assist  control  mode.  In  our  intensive  care  unit,  weaning 
is  guided  by  a  nonmandatory  protocol  that  is  executed  by 
bedside  nurses,  respiratory  therapists,  and  resident-train- 
ees overseen  by  one  of  4  board-certified  intensivists.  Pa- 
tients who  are  no  longer  receiving  vasopressors  or  ino- 
tropes  and  whose  Pao,"Fio,  ratio  (ratio  of  arterial  partial 
pressure  of  oxygen  to  fraction  of  inspired  oxygen)  is  > 
120  are  assessed  with  2-3  min  of  unassisted  breathing 
through  the  endotracheal  tube,  with  or  without  continuous 
positive  airway  pressure.  There  is  no  stipulation  in  the 
protocol  regarding  the  degree  of  sedation  during  that  mea- 
surement. A  patient  whose  observed  RSBI  is  <  125  breaths/ 
min/L  usually  undergoes  a  spontaneous  breathing  trial  via 
T-piece,  continuous  positive  airway  pressure  or  pressure 
support  of  <  7  cm  H^O  for  0.5-2  h.  A  patient  whose  RSBI 
is  >  125  breaths/min/L  undergoes  a  pressure  support  trial 
or  is  placed  back  on  full  ventilatory  support. 

Demographic  data  were  recorded  from  the  medical 
records.  A  single  observer  (CAM)  measured  the  respira- 
tory rate  by  counting  patient  breaths  on  physical  exami- 
nation during  a  minute  of  5  cm  H2O  continuous  positive 
airway  pressure  (no  pressure  support)  breathing.  To  allow 
breathing  patterns  to  stabilize,  1-2  min  of  spontaneous 
breathing  were  allowed  before  measurements.  All  mea- 
surements were  performed  with  the  head  of  the  bed  at 
roughly  30°,  while  the  patient  inspired  <  509c  oxygen 
(same  as  during  assist  control),  and  without  verbal  coach- 
ing. No  medications  affecting  respiratory  drive  were  given 
between  measurements.  Also  recorded,  at  the  end  of  the 
minute  of  unassisted  breathing,  was  the  minute  ventilation 
from  the  digital  display  of  the  ventilator  (Puritan  Bennett 
7200.  Puritan  Bennett/Tyco  Healthcare,  Pleasanton,  Cali- 
fornia, which  was  the  on\y  ventilator  used  in  the  study  I. 


The  manufacturer's  description  indicates  that  that  minute 
ventilation  value  is  "based  on  an  8-breath  projected  run- 
ning average  or  a  1  -minute  sample,  whichever  comes  first." 
The  value  was  divided  by  the  observed  respiratory  rate  in 
order  to  generate  better  time-averaged  V^  than  by  simply 
recording  V.j.  from  the  digital  display.  The  observed  respi- 
ratory rate  was  then  divided  by  the  computed  average  V^ 
to  yield  the  RSBI. 

Each  patient  was  studied  once,  and  the  values  of  respi- 
ratory rate,  V-j-,  and  RSBI  before  and  after  cessation  of 
propofoi  were  compared  by  paired  Student's  t  tests.  Re- 
gression analyses  were  performed  to  determine  whether 
the  weight-adjusted  dose  of  propofoi  was  associated  with 
changes  in  respiratory  frequency,  V^.  and  RSBI.  Statisti- 
cal significance  was  taken  as  p  <  0.05. 

Results 

We  studied  10  patients  with  a  variety  of  medical  ill- 
nesses. The  mean  (±  SEM)  age  was  54.0  ±  5.2  y  and  the 
mean  (±  SEM)  admission  APACHE  II  (Acute  Physiology 
and  Chronic  Health  Evaluation)  score  was  18.4  ±  2.0. 
Seven  patients  were  ventilated  for  hypoxemic  and  3  for 
hypercapnic  respiratory  failure:  7  were  being  treated  for 
pneumonia.  1  had  a  pulmonary  embolism.  1  had  an  exac- 
erbation of  chronic  obstructive  pulmonary  disease,  and  1 
had  an  asthma  exacerbation.  Patients  had  been  intubated 
for  an  average  of  8.0  ±  3.1  d  and  had  been  receiving 
propofoi  for  87.5  ±  25.8  h  at  an  average  dose  of  41  ju.g/ 
kg/min  at  the  time  of  the  study.  Table  1  lists  respiratory 
variables  recorded  during  and  after  cessation  of  propofoi 
infusions.  Minute  volume  increased  significantly  (from  8.4 
to  10.5  L/min,  p  =  0.046)  and  there  was  a  statistically 
significant  increase  in  computed  V,  and  decrease  in  RSBI 
following  cessation  of  pi\)pofol.  Respiratory  frequency 
tended  to  decrease,  but  the  change  was  not  statistically 
significant  (see  Table  1 ).  The  magnitudes  of  these  changes 
were  not  linearly  correlated  with  the  weight-adjusted  doses 
of  propofoi  infusion  (Fig.  1).  No  important  cardiopulmo- 
nary complications  (excessive  tachycardia,  hypotension. 
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or  oxygen  desaturation)  were  noted  during  measurement 
of  RSBI  in  these  patients.  However.  1  patient  iiad  recorded 
minute  volume  of  <  4  L/min  both  during  and  following 
propofol  infusions. 

Discussion 

This  study  indicates  that  intravenous  propofol,  used  to 
maintain  comfort  and  patient-ventilator  synchrony  in  these 
critically  ill  patients,  is  associated  w  ith  rapid  shallow  breath- 
ing. The  magnitude  of  this  abnormality  was  not  correlated 
with  the  weight-adjusted  dose  of  propofol  infusion,  but  the 
small  sample  precludes  any  definitive  conclusions  regard- 
ing the  dose-response  of  propofol  and  breathing  pattern. 

Previous  studies  have  indicated  that  patients  receiving 
benzodiazepines  for  procedures  breathe  more  rapidly  and 
shallowly  than  at  baseline. ''■■'  However,  one  study  showed 
no  changes  in  respiratory  variables  following  low-close 
boluses  of  propofol.'*  To  our  knowledge,  no  previous  stud- 
ies have  examined  the  effects  of  stopping  continuous  in- 
fusion of  propofol  (or  benzodiazepines)  on  breathing  pat- 
tern. So,  e\en  though  this  is  the  first  study  to  indicate  that 
propofol  induces  rapid  shallow  breathing  in  critically  ill 
patients,  this  finding  is  not  unexpected.  We  chose  to  study 
propofol  rather  than  benzodiazepine  because  the  duration 
of  benzodiazepine's  effect  following  discontinuation  is  er- 
ratic and  can  be  prolonged.^  ^'  Owing  to  its  rapid  onset  and 
brief  duration  of  action  and  the  brief  period  of  study  (20-30 
min),  it  is  quite  likely  that  the  observed  respiratory  effects 
were  related  to  propofol  infusion  and  not  to  some  other 
concunent  pathophysiologic  event. 

Although  these  findings  are  consistent  with  previous 
studies  of  benzodiazepines,  they  are  of  substantial  impor- 
tance to  the  care  of  critically  ill  patients.  The  RSBI  is  a 
highly  validated  tool'-'  now  used  in  many  centers  to  guide 
initiation  of  spontaneous  breathing  trials.  Moreover,  in  an 
important  clinical  study,  the  RSBI  was  used  as  the  lynch- 
pin  of  a  weaning  protocol  that,  when  applied  by  respira- 
tory therapists,  reduced  the  duration  of  mechanical  venti- 
lation.-* So  if  the  RSBI  is  used  to  determine  when  to  begin 
spontaneous  breathing  trials  and  sedatives  affect  breathing 
pattern,  residual  effects  of  sedation  are  likely  to  impede  the 
weaning  process  and  probably  help  explain  why  excessive 
sedation  has  been  associated  with  prolonged  mechanical 
ventilation.^  Since  even  short-acting  benzodiazepines  can 
be  associated  with  prolonged  effects  after  cessation  of  con- 
tinuous infusion,'"'  it  is  possible,  or  even  likely,  that  those 
medications  have  prolonged  effects  on  respiratory  pattern, 
w  hich  could  impede  expeditious  weaning,  especially  when 
the  RSBI  is  used  to  initiate  and  judge  the  success  of  trials. 
For  example,  in  our  sample  of  10  patients,  .3  had  RSBIs 
that  were  unfavorable  (>  105  breaths/min/L)  while  they 
received  propofol  but  were  favorable  only  20-30  min  fol- 
lowing termination  of  the  infusion.  One  of  those  patients 
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Fig.  1.  Relationships  of  weight-adjusted  propofol  dose  to  change 
in  respiratory  variables.  A:  Change  in  respiratory  rate.  B:  Change  in 
tidal  volume.  C:  Change  in  rapid  shallow  breathing  index. 
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was  Nuccesst'ully  extubatcd  on  the  siiiiic  ela\   dospiic  an 
initial  RSBI  (dp  propofol)  of  >  105  bivaths/niin/L. 

Conclusions 

Infusion  of  propofol  was  associated  with  rapid  shallow 
spontaneous  breathing  among  patients  recovering  from  re- 
spiratory failure.  When  the  RSBI  is  used  to  guide  weaning 
from  mechanical  \entilation,  clinicians  should  be  aware 
that  the  RSBI  may  be  affected  if  sedatives  have  recently 
been  administered. 
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Treatment  of  Patients  Hospitalized  for  Exacerbations  of  Chronic 

Obstructive  Pulmonary  Disease:  Comparison  of  an  Oral/Metered-Dose 

Inhaler  Regimen  and  an  Intravenous/Nebulizer  Regimen 

Sean  P  Shortall  RRT  RPFT.  James  Blum  PhD.  Frederick  A  Oldenburg  MD, 
Lorraine  Rodgerson  RN,  John  M  Branscombe  RRT  and  Edward  M  Harrow  MD 


OBJECTIVE:  Compare  the  therapeutic  efficacy  of  an  oral/nietered-dose  inhaler  (oral/MDI)  regi- 
men to  an  intravenous/nebulizer  (I. V./neb)  regimen  of  methylprednisolone,  cefuroxime,  and  inhaled 
albuterol  and  ipratropium  bromide  in  patients  hospitalized  for  exacerbations  of  chronic  obstructive 
pulmonary  disease  (COPD).  DESIGN:  Randomized,  nonblinded,  therapeutic  trial.  SETTING:  Two 
community  hospitals  in  Bangor,  Maine.  PATIENTS:  34  individuals  with  severe  COPD.  The  mean 
admission  forced  expiratory  volume  in  the  first  second  was  0.75  L  (oral/MDI  0.78  L,  LVVneb  0.71  L). 
RESULTS:  Baseline  demographic,  laboratory,  comorbidity,  and  ventilatory  values  determined  in 
19  patients  who  received  the  oral/MDI  regimen  and  15  patients  treated  with  the  I. V./neb  regimen 
indicated  comparability  of  the  two  groups.  Outcome  variables  that  compared  oral/MDI  to  I.V./neb, 
including  mean  change  in  forced  expiratory  volume  in  the  first  second  (0.12  L  vs  0.13  L),  mean 
length  of  stay  (4.3  vs  5.1  d),  and  treatment  failures  (32%  vs  33%),  showed  no  significant  differences. 
CONCLUSION:  Patients  hospitalized  for  COPD  exacerbations  can  be  successfully  (and  potentially 
less  expensively)  treated  with  an  oral/MDI  treatment  regimen.  Key  words:  metered-dose  inhaler. 
MDI.  iiehiilizer.  chronic  obstructive  pulmonary  disease.  COPD.  exacerbation,  intravenous,  inhaled,  meth- 
ylprednisolone,  cefuroxime,  albuterol,  ipratropium  bromide.     [Respir  Care  2002;47(2):154-158] 


Introduction 

Chronic  obstructive  pulmonary  disease  (COPD),  a  dis- 
order characterized  by  airtlow  obstruction  and/or  mucus 
hypersecretion,  is  a  major  cause  of  morbidity  and  the  fourth 
leading  cause  of  mortality  in  the  United  States.'  Periodic 
exacerbations  are  common,  and  patients  are  often  hospi- 
talized when  they  develop  increasing  dyspnea,  progressive 
gas  exchange  impairment,  or  fail  to  respond  to  an  outpa- 
tient therapeutic  regimen.'  Annual  related  health  care  costs 
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in  the  United  States  are  $15  billion,  and  hospitalization  is 
the  major  component  of  those  expenditures. - 

Standard  therapy  for  COPD  exacerbations  is  well  known 
and  includes  inhaled  /S^  sympathomimetics  and  cholin- 
ergic agents,  corticosteroids,  xanthines,  and  antibiotics.' 
Demands  on  nursing  and  respiratory  care  services  often 
exceed  availability.  Despite  the  magnitude  of  this  prob- 
lem, there  have  been  relatively  few  clinical  trials  that  clearly 
prove  the  efficacy  of  the  dosing  regimens  or  route  by 
which  they  should  be  administered.^-'*  The  present  study 
was  conducted  to  determine  if  comparable  therapeutic  re- 
sults could  be  achie\ed  among  patients  hospitalized  for 
COPD  exacerbations  using  a  less  resource-intensive  regi- 
men (oral  medications  and  metered-dose  inhaler  [oral/ 
MDIl)  than  con\entional  therapy  (intravenous  drugs  and 
nebulizer  | I.V./neb]). 

Methods 

Patients  with  acute  COPD  exacerbations  admitted  to 
Eastern  Maine  Medical  Center  and  St  Joseph  Hospital  com- 
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munily-bascd  medical  centers  in  Bangnr.  Maine,  during 
the  period  from  February  1996  to  April  1997  were  con- 
sidered for  the  study  protocol.  Eligihiliiv  was  determined 
by: 

•  Chronic  airflow  obstruction  (forced  expiratory  volume 
in  the  first  second  [FEV,]  <  60%  of  predicted),  or 

•  FEV|/forced  \ital  capacity  <  60%  folk)wing  broncho- 
dilators,  and 

•  Post-bronchodilator  FEV,  increase  of  <  15%,  and 

•  Willingness  to  participate  at  the  time  hospitaii/ation 
was  necessary,  following  an  increase  of  dyspnea,  cough, 
or  sputum  production,  plus  one  or  more  of: 

1.  Inadequate  symptomatic  response  to  outpatient  man- 
agement 

2.  Marked  decrease  in  exercise  capacity 

3.  Inability  to  sleep  or  eat  due  to  dyspnea 

4.  Worsening  hypoxemia,  defined  as  P^q,  <  65  mm  Hg 
on  room  air,  after  correction  for  hyperventilation,  assum- 
ing a  respiratory  quotient  of  0.8  and  new  or  worsening 
hypercarbia  (P^co,  -^  ^4  mm  Hg  with  pH  <  7.38  for  the 
first  time  or  P,,co,  >  50  mm  Hg  with  pH  <  7.35). 

Excluded  from  the  study  were  patients  with  acute  pneu- 
monia (lobar  or  segmental  infiltrate  on  chest  radiograph), 
status  asthmaticus,  bronchiectasis,  cystic  fibrosis,  upper 
airway  obstruction,  left  ventricular  dysfunction  with  an 
ejection  fraction  <  40%,  positive  blood  culture,  treatment 
with  bi-level  positive  airway  pressure  or  continuous  pos- 
itive airway  pressure,  endotracheal  intubation,  or  inability 
to  cooperate  with  MDI  therapy  via  AeroChamber  or  mask 
inhalation. 

A  core  group  of  respiratory  therapists  familiar  with  the 
study  protocol  admitted  prospective  patients,  who  were 
then  randomized  to  either  the  oral/MDI  regimen  or  con- 
ventional (l.V./neb)  therapy.  After  informed  consent  was 
obtained,  each  patient  underwent  a  ventilatory  dynamic 
study  (Vmax  20C,  Sensormedics  Corporation,  Yorba  Linda, 
California)  and  was  given  an  initial  bronchodilator  treat- 
ment. Baseline  demographic  characteristics  were  recorded, 
along  with  a  standard  physical  examination  and  laboratory 
values  (complete  blood  count,  screening  urinalysis,  chem- 
istry profile,  arterial  blood  gas  values,  chest  radiograph, 
sputum  culture,  and  blood  culture  for  temperature  >  1 02.5° 
F).  Patients  were  monitored  daily  to  determine  ventilatory 
dynamics,  oxygen  saturation,  level  of  dyspnea  (Borg  scale), 
quantity  of  inhaled  bronchodilators,  and  length  of  hospital 
stay. 

Patients  were  randomly  assigned  to  either  an  oral/MDI 
regimen  or  the  conventional  l.V./neb  regimen.  The  oral/ 
MDI  regimen  was: 

•  Methylprednisolone:  40  mg  per  os  (po)  every  6  h  until 
wheeze  free,  then  40  mg  po  every  day. 

•  Albuterol:  1  puff  initially  administered  at  30  s  inter- 
vals over  2  min,  and  then  1  puff  every  1  nnn.  up  to  a 
maximum  of  20  puffs  every  4  h  and  every  1  h  as  needeil 


until  dyspnea  was  alleviated  or  the  patient  perceived  that 
symptomatic  baseline  ventilatory  status  had  been  achieved. 

•  Ipratropium  bromide:  4  puffs  initially  administered  at 
30  s  intervals  t)ver  2  min,  and  then  I  puff  every  1  min  for 
a  total  of  8  puffs  every  4  h  and  every  I  h  as  needed. 

•  Cefuroxime:  500  mg  po  twice  a  day  unless  the  sputum 
culture  was  negative  or  sputum  smear  shi)wed  <  25  white 
blood  cells  per  high-power-field.  Trimethoprim/sulfa  dou- 
ble-strength I  po  was  administered  twice  a  day  if  the  pa- 
tient was  intolerant  of  cefuroxime  or  the  t)rganism  was  not 
sensitive. 

The  l.V./neb  regimen  consisted  of: 

•  Methylprednisolone:  40  mg  intravenously  every  6  h 
until  wheeze  free  and  then  40  mg  po  every  day. 

•  Nebulized  2.5  mg  albuterol  and  0.5  mg  ipratropium 
bromide  every  4  h  while  awake  and  every  1  h  as  needed. 

•  Cefuroxime:  1.5  g  intravenously  every  8  h  until  afe- 
brile (temperature  <  100°  F)  for  36  h.  and  then  500  mg  po 
twice  a  day.  Trimethoprium/sulfa  double-strength  1  po 
was  administered  twice  a  day  if  the  patient  was  intolerant 
of  cefuroxime  or  the  organism  was  not  sensitive. 

Nebulized  medication  was  delivered  via  an  Airlife 
Mistyneb  nebulizer  (Allegiance  Healthcare,  McGraw,  Il- 
linois). The  MDI  was  used  with  an  AeroChamber  (Mon- 
aghan  Medical,  Plattsburgh,  New  York).  Patients  who  were 
taking  theophylline  on  admission  continued  to  receive  the 
drug  as  an  oral  preparation,  with  the  level  adjusted  to 
achieve  >  8  and  <  16  mg/dL.  Oxygen  was  adjusted  to 
achieve  >  88%  saturation.  Medications  for  patients  with 
comorbid  conditions  were  continued  at  their  pre-admis- 
sion doses,  as  wananted  in  accordance  with  the  clinical 
circumstances. 

Treatment  failure  was  characterized  as: 

A.  Minor:  Patient  or  physician  subjectively  chose  to 
employ  the  alternative  regimen,  either  because  of  perceived 
dyspnea  or  treatment  adverse  effects  without  evidence  of 
measurable  clinical  decline  as  defined  in  the  moderate  or 
major  failure  categories. 

B.  Moderate:  Any  of  the  following:  ( 1 )  Development  of 
respiratory  distress  (respiratt)ry  rate  >  40  breaths/min  for  > 
30  min),  (2)  Decrease  in  oxygen  saturation  >  10%  below 
admission  saturation  or  oxygen  saturation  <  85%  despite 
supplemental  oxygen,  or  (3)  P^.co,  increase  of  >  10  mm 
Hg  above  admission  Paco,- 

C.  Major:  Either  (1)  necessity  for  continuous  assisted 
mechanical  ventilatory  assistance  with  or  without  endotra- 
cheal intubation  or  (2)  death. 

Patients  were  discharged  at  the  discretion  of  the  attend- 
ing physician  when  all  of  the  following  criteria  were 
achieved: 

1.  Inhaled  bronchodilator  therapy  use  did  not  exceed 
every  4  h. 

2.  Previously  ambulatory  palieiU  could  walk  across  a 
room. 
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Table  1 .      Baseline  Characteristics  of  Patients  Treated  for  COPD 
Exacerbations 


OrabTVlDI 

I.V./Neb 

(n  =  19) 

(n  =  15) 

P 

Demographics 

Mean  age  (y) 

67 

71 

0.09* 

Gender  (%  male) 

74 

73 

l.Ot 

Mean  body  mass  index  (kg/m^) 

24.5 

23 

0.47' 

Resides  >  20  miles  from  hospital  ('7r) 

26 

20 

l.Ot 

Care  provider  at  home  (^r) 

67 

67 

l.Ot 

Comorbidities 

Cancer  (%) 

32 

15 

0.26t 

Diabetes  (%) 

26 

7 

0.20t 

Respiratory  Status 

Current  or  former  smoker  (%) 

84 

93 

l.Ot 

Smoking  >  45  pack-years  (%) 

32 

53 

0.20t 

Uses  >  2  respiratory  medications  (%) 

84 

67 

0.42t 

COPD  =  chronic  obstructive  pulmonary'  disea.se 

MDl  =  metered-dose  inhaler 

IV.  =  intravenous 

Neb  =  nebulizer 

•by  Student's  f  test 

+by  Mantel-Haenszel  chi-square  test 

thy  Fisher's  exact  2-tail  chi-square  test 


3.  Patient  was  able  to  eat  and  sleep  without  frequent 
awakenings  caused  by  dyspnea. 

4.  Reactive  airway  disease  was  judged  to  be  stable. 

5.  Patient  was  assessed  to  be  clinically  stable,  essen- 
tially wheeze-free  and  had  not  required  parentaral  therapy 
for  >  12  h. 

6.  Arterial  blood  gas  values  were  stable  for  >  12  h. 

7.  Patient  (or  home  caregiver)  understood  the  use  and 
administration  of  medications. 


8.  Discharge  follow-up  plans  were  complete. 

Statistical  analysis  was  performed  with  a  commercially 
available  software  package  (Statistical  Analysis  System, 
SAS  Institute,  Cary,  North  Carolina).  Both  descriptive  and 
outcomes  data  were  analyzed  using  the  Mantel-Haenszel 
chi-square  test  (except  for  the  small  cell  sizes,  where  the 
Fisher's  exact  test  was  employed)  for  categorical  param- 
eters and  the  2-sample  t  test  for  continuous  parameters.' 
Statistical  significance  was  taken  as  p  <  0.05.'" 

The  study  was  approved  by  the  investigational  review 
boards  of  both  participating  hospitals. 

Results 

Fifty  patients  were  randomized  and  34  of  them  com- 
pleted the  study.  Among  the  16  patients  not  analyzed  (4 
from  the  oral/MDl  group  and  12  from  the  I.V./neb  group), 
5  voluntarily  v\ithdrevv,  4  left  on  physician  request,  and  7 
were  disqualified  because  of  protocol  failures.  Thirty  were 
admitted  to  Eastern  Maine  Medical  Center  and  4  to  Saint 
Joseph  Hospital.  The  number  of  patients  who  completed 
the  study  represents  299c  (34  of  1 18)  of  the  total  number 
of  individuals  with  COPD  exacerbations  admitted  to  both 
hospitals  during  the  study  period.  There  were  19  patients 
in  the  oral/MDl  group  and  15  in  the  I.V./neb  group.  One 
patient  was  admitted  twice  and  one  was  admitted  3  times. 
They  were  randomized  on  study  entry  and  were  consid- 
ered to  be  independent  subjects  for  statistical  purposes. 

Table  1  shows  the  baseline  demographics,  comorbidi- 
ties, and  respiratory  values.  Table  2  shows  the  on-admit- 
tance  laboratory  values.  Table  3  shows  the  outcome  vari- 
ables. Most  of  the  study  subjects  had  severe  airway 
obstruction  (mean  FEV,  6.75  L,  range  0.35-2.02  L).  The 


Table  2.      Admission  Laboratory  Data  of  Patients  Treated  for  COPD  Exacerbations 


OraWvIDl  U>  =  19) 

I.V./Neb  (n  =  15) 

P 

WBC  >  10,800  (%) 

16 

13 

I.O* 

Temperature  >  98.6°  F  (%) 

32 

27 

I.O* 

Sputum  culture  positive  (%) 

11 

33 

0.20* 

Hgb  <  12  g/dL  (%) 

32 

40 

0.6  It 

Mean  FEV,  (L) 

0.78 

0.71 

0.42t 

pH 

7.416 

±  0.052  (range  7.30-7.53) 

7.412 

±  0.045  (range  7.33- 

-7.46) 

0.83* 

Paco,  >  45  mm  Hg  (%) 

21 

40 

0.28* 

Pao,  <  100  mm  Hg  (%) 

79 

80 

1.0* 

HCO,  >  26  mEq/dL  (%) 

42 

53 

0.52t 

COPD  =  chronic  obstnictive  pulmonary  disease 

MDl  =  metered-dose  inhaler 

I.V    =  iniravenous 

Neb  =  nebulizer 

WBC  =  while  blood  cell  counl 

Hgb  =  hemoglobin 

FEV]  =  forced  expiratory  volume  in  the  first  second 

•by  Fisher's  exact  2-taJI  chi  square  test 

tby  Mantel-Haenszel  chi-square  test 

tby  Student's  i  test 
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Tahli 


3.       Oulconie  Variables  ol  Palients  Ticalcd  lor  t'OI'D 
hxacerbaliiins 


Oral/MDI 

I.V./Neb 

(H  =   19) 

("  =  15) 

P 

Mean  FEV,  (L) 

0.96 

0.93 

<  0.82* 

Mean  change  in  FEV,  (L) 

0.12 

(),I3 

<0.91* 

Mean  length  of  slay  Id) 

4.3 

5.1 

<  0.56* 

Treatment  failure  {'i) 

32 

33 

I.Ot 

Reduction  in  dyspnea  (Borg 

scale) 

1.56 

1.77 

0.75* 

COPD  =  cliniiiic  ob'.lmcnve  pulmniian  disea-se 

MDI  =  melered-dose  mhaltr 

I.V.  =  intravenous 

Neb  =  nebulizer 

Hgb  =  hemoglobin 

•by  Student's  t  test 

thy  Mantel-Haens/el  t.hi-stjuare  test 


oral/MDl  group's  mean  FEV,  was  0.78  L  and  the  I.V. /neb 
group's  was  0.71  L.  That  tJifference  is  not  statistically 
significant.  None  of  the  major  outcome  variables  showed 
a  significant  difference,  including  mean  change  in  FEV,. 
length  of  stay,  degree  of  dyspnea  relief,  and  frequency  of 
treatment  failure.  All  treatment  failures  were  minor  (a 
change  from  one  regimen  to  the  other  based  on  patient  or 
physician  preference),  and  treatment  failure  occuifed  with 
equal  frequency  in  each  group.  The  mean  length  of  stay 
favored  the  oral/MDI  regimen  (4.3  vs  5.1  d).  but  the  dif- 
ference was  ntit  statistically  significant. 

The  total  dose  of  albuterol  inhaled  in  the  first  24  h 
averaged  45.5  puffs,  whereas  the  total  dose  of  ipratropium 
bromide  used  was  43.6  puffs.  In  each  24  h  period  there- 
after. 37.2  puffs  of  albuterol  and  40.9  puffs  of  ipratropium 
bromide  were  used.  The  maximum  number  of  puffs  used 
for  auN  treatment  was  20  of  albuterol  and  8  of  ipratropium 
bromide.  The  average  number  of  puffs  per  treatment  was 
7  for  albuterol  and  7.5  for  ipratropium  bromide.  Pulse 
rates  after  bronchodilator  inhalation  showed  no  significant 
change  from  baseline  values  (increases  were  <  10  beats/ 
min).  The  number  of  nebulizer  treatments  during  the  first 
24  h  was  6.3  and  averaged  5.3  daily  thereafter.  Pulse  rate 
increases  >  10  beats/min  were  not  seen  following  nebu- 
lizer therapy. 


less,  this  investigation  has  several  evident  limiiaiions.  A 
number  of  patients  could  not  be  enrolled  because  of  the 
logistics  of  trying  to  conduct  research  and  deliver  patient 
care  simultaneously.  As  a  result.  589f  (68  of  118)  of  po- 
tential candidates  were  not  studied,  for  a  variety  of  reasons 
(staffing  deficiencies  31.  physician  refusals  24.  and  patient 
refusals  13).  Careful  review  of  patient  records,  however, 
did  not  reveal  any  important  departures  from  the  therapy 
protocols  among  the  patients  analyzed. 

Although  a  number  of  studies  have  been  performed  U) 
determine  the  causes  of  COPD  exacerbations,  it  is  clear 
that  infection  alone  is  often  not  the  major  culprit.  "^ "'  Sev- 
eral epidemiological  studies  have  suggested  an  association 
between  indoor  air  pollution,  home  dampness,  and  respi- 
ratory symptoms. '''--"  Thus,  it  is  possible  that  an  important 
component  to  successful  treatment  may  simply  be  remov- 
ing patients  from  their  home  environments  to  minimize 
their  exposure  to  inhalational  irritants  such  as  cigarette 
smoke,  fumes,  allergens,  and  dust.  If  that  were  true,  then 
a  therapeutic  regimen  that  did  not  require  the  use  of  in- 
tensive medical  resources  could  be  administered  in  an  al- 
ternative, appropriately  supervised,  nonhospital  setting. 

Conclusion 

Despite  the  considerable  difficulties  and  complexity  in- 
volved in  conducting  this  trial,  the  outcome  indicated  no 
significant  differences  between  the  2  groups.  This  suggests 
that  it  may  be  feasible  to  treat  COPD  exacerbations  with  a 
less  complicated  and  potentially  less  expensive  regimen 
than  is  currently  being  employed  in  many  hospitals.  Be- 
cause of  the  small  number  of  patients  in  this  initial  trial, 
further  research  involving  a  more  substantial  number  of 
patients  would  be  necessary  to  amplify  these  initial  obser- 
vations, if  the  premise  of  this  study  is  to  be  confirmed. 
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Dry  Powder  Ipratropium  Bromide  Is  As  Safe  and  Effective  As 

Metered-Dose  Inhaler  Formulation:  A  Cumulative  Dose-Response 

Study  in  Chronic  Obstructive  Pulmonary  Disease  Patients 

Antoine  Cuvelier  MD,  Jean-Fran^^ois  Miiir  MD,  Daniel  Benhaniou  MD,  Jean-Claude  Guerin  MD, 

Emmanuel  Weitzenblum  MD,  Pierre  Zuck  MD,  Robert  Delacenserie  MD,  Andre  Taytard  MD, 

Fran(^ois  Philip-Joet  MD,  and  Philippe  laeono  MD 

A  multi-center,  open,  randomized,  2-way  crossover  study  was  conducted  with  chronic  obstructive 
pulmonary  disease  (COPD)  patients  to  compare  the  safety  and  efficacy  of  cumulative  doses  of 
ipratropium  bromide  administered  from  a  pressurized  metered-dose  inhaler  (MDI)  or  from  a 
breath-activated  dry  powder  inhaler  (DPI).  Enrolled  in  the  study  were  39  patients  with  moderate 
to  severe  COPD  and  who  showed  a  ^  15%  increase  in  baseline  forced  expiratory  volume  in  the  first 
second  (FEV,)  after  80  /ug  of  ipratropium  bromide.  Thirty-six  patients  were  evaluable  for  efficacy 
analysis,  and  38  patients  were  included  in  the  safety  analysis  group.  A  significant  improvement  in 
pulmonary  function  was  observed  following  inhalation  of  cumulative  doses  of  ipratropium  bromide 
(from  20  to  320  /ag),  but  no  statistically  significant  difference  was  found  between  the  2  formulations. 
The  dose-response  curves  were  similar.  There  was  no  statistical  difference  in  area-under-the-curve 
during  the  180  min  period  after  the  last  dose  for  any  of  the  pulmonary  function  variables.  Overall, 
effects  on  pulse  rate,  blood  pressure,  and  QT  interval  on  electrocardiogram  were  no  different 
between  the  devices.  Six  mild  adverse  events  occurred  in  4  patients:  ventricular  ectopic  beats  on 
electrocardiogram  at  270  min  with  MDI,  bad  taste  with  both  MDI  and  DPI,  slight  transient  increase 
in  blood  pressure  in  the  same  patient  during  each  study  day  with  both  MDI  and  DPI.  Two  moderate 
adverse  events  occurred  in  2  patients:  transient  ventricular  ectopic  beats  on  electrocardiograms 
with  DPI  at  270  min,  moderate  bronchospasni  with  MDI  at  200  min.  Patients  expressed  a  preference 
for  DPI,  which  was  found  to  have  a  better  acceptability  and  appeared  to  be  easier  to  use  than  MDI. 
The  new  lactose  powder  formulation  of  ipratropium  bromide  inhaled  via  the  breath-activated  DPI 
is  a  safe  and  effective  alternative  to  the  chlorofiuorocarbon-propelled  MDI.  Kcy-\\(>i(ls:  chronic 
obstructive  pidmouary  disease.  COPD,  iprulropntm  bromide,  metered-dose  iiiluder,  MDI,  dry-powder 
inhaler,  DPI.     [Respir  Care  2002;47(2):159-166] 


Introduction 

Ipratropium  bromide  is  a  quaternai^  ammonium  anti- 
cht)iiiiergic  Lompound  chemically  related  to  atropine.  Ipra- 
tropium bromide  induces  bronchodilation  through  a  selec- 
tive parasympathetic  blockade  of  the  bronchial  muscarinic 
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receptors.'  Since  cholinergic  tone  substantially  contributes 
to  airway  narrowing  in  patients  with  chronic  obstructive 
pulmonary  disease  (COPD),  ipratropium  bromide  is  a  main- 
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stay  in  the  management  of  those  patients."  The  broncho- 
dilator  action  of  ipratropium  bromide  is  dose-dependent, 
and  the  recommended  dose  is  not  a  definite  dose  but  rather 
a  range  of  doses,  depending  on  the  subject,  the  disease, 
and  the  severity  of  the  disease.  Regular  use  of  ipratropium 
bromide  has  been  associated  with  improvement  above  base- 
line lung  function  and  in  acute  response  to  bronchodilator 
therapy  after  90  days.'  Long-term  treatment  with  ipratro- 
pium bromide  could  be  associated  with  improvement  in 
dyspnea,  especially  in  a  subgroup  of  responder  patients 
who  show  >  15%  increase  in  baseline  forced  expiratory 
volume  in  the  first  second  (FEV,)  after  administration  of 
80  fig  of  ipratropium  bromide.-* 

Metered-dose  inhalers  (MDls)  have  proven  safe,  effec- 
tive, and  convenient  for  delivering  ipratropium  bromide  to 
COPD  patients.  However,  several  drawbacks  encountered 
with  MDIs  have  led  to  the  development  and  testing  of 
alternative  devices  such  as  dry  powder  inhalers  (DPIs). 
DPIs  do  not  require  the  coordination  of  actuation  and  in- 
halation that  many  patients  are  unable  to  perform  with 
MDI."^  Moreover,  DPIs  use  no  propellants,  such  as  chlo- 
rotluorocarbon  (CFC),  which  contributes  to  depletion  of 
the  ozone  layer  in  the  stratosphere.  The  Montreal  Protocol, 
which  was  adopted  by  several  governments  in  1987  and 
has  been  modified  5  times  to  date,  aims  to  reduce  and 
eventually  eliminate  emission  of  man-made  ozone-deplet- 
ing substances."  In  this  context,  DPI  may  be  a  suitable 
alternative  for  administering  inhaled  drugs.  Recently  a  DPI 
that  u.ses  lactose  as  an  excipient  was  designed  for  ipratro- 
pium bromide  inhalation.  Earlier  powder  inhalation  for- 
mulations of  ipratropium  bromide  used  anhydrous  glucose 
as  the  carrier  substance,  but  the  rate  and  extent  of  water 
uptake  is  less  with  lactose  than  with  glucose,  so  the  lac- 
tose-excipient  DPI  is  less  sensitive  to  environmental  hu- 
midity than  glucose-excipient  DPI. 

It  is  therefore  important  to  study  the  efficacy  of  the 
lactose-excipient  DPI  and  to  compare  its  efficacy  and  safety 
profile  to  other  established  devices.  The  aim  of  the  present 
stud\  was  to  compare  the  safety  and  efficacy  of  ipratro- 
piinii  bromide  in  COPD  patients  when  taken  as  an  inhaled 
powder  via  the  lactose-excipient  DPI  and  as  a  pressurized 
aerosol  via  MDI.  We  used  a  cumulative  dose-response 
model  and  also  evaluated  the  lolerability  and  patient  ac- 
ceptance of  the  DPI. 

Methods 


University  Hospital-Lyon,  Lyon,  France.  Written,  informed 
consent  was  obtained  from  each  patient  before  entry  into 
the  trial.  To  be  eligible,  a  patient  had  to: 

•  Be  over  40  years  old 

•  Have  a  smoking  history  of  more  than  10  pack-years 

•  Have  moderate  to  severe  airway  obstruction,  with  a 
baseline  FEV,  <  657c  of  predicted,  an  initial  FEV,  < 
70%  of  the  forced  vital  capacity  (FVC),  and  a  >  15% 
increase  in  FEV,  above  baseline  45  min  after  80  pig  (ie,  4 
puffs  X  20  fj,g/puff)  of  ipratropium  bromide  via  MDI. 

Exclusion  criteria  were:  severe  cardiovascular  distur- 
bance, history  of  cancer  within  the  last  5  years,  thoracot- 
omy, bronchiectasis,  cystic  fibrosis,  history  of  asthma,  al- 
lergic rhinitis,  atopy,  eosinophil  count  above  500/mm, 
current  abuse  of  alcohol  or  other  drugs,  and  intolerance  to 
inhaled  ipratropium  bromide  or  lactose.  No  patient  should 
have  experienced  a  respiratory  infection  nor  have  been 
hospitalized  for  an  exacerbation  within  6  weeks  of  the 
study.  Cromolyn  sodium,  nedocromil,  j3  blocker  medica- 
tion, and  long-term  oxygen  therapy  were  not  allowed 
throughout  the  trial,  but  inhaled  corticosteroids  could  be 
used,  provided  that  the  dose  remained  unchanged  for  at 
least  6  weeks  prior  to  the  study  and  that  they  were  con- 
tinued at  the  same  dose  and  taken  at  the  same  time  of  day 
throughout  the  trial  period.  Oral  steroid  therapy  was  not  an 
exclusion  criterion  if  daily  doses  were  <  10  mg  pred- 
nisone equivalents,  provided  that  the  patient  had  been  on 
such  a  low-dose  therapy  for  at  least  I  year.  No  patient 
should  have  changed  the  dose  of  other  respiratory  medi- 
cations during  the  previous  6  weeks.  Other  medications 
were  withheld  for  appropriate  periods  on  each  study  day. 

Metered-Dose  Inhaler  and  Dry  Powder  Inhaler 

The  MDI  is  a  CFC-propelled  device  that  delivers  20  ju-g 
ipratropium  bromide  per  puff.  The  DPI  is  a  breath-acti- 
vated inhaler  into  which  is  inserted  a  capsule  containing  a 
nominal  dose  of  20  /ug  ipratropium  bromide.  After  closing 
the  inhaler,  the  capsule  is  pierced  at  both  ends  by  pushing 
a  button,  and  the  patient  inhales  through  the  mouthpiece 
(Fig.  I ).  The  studied  DPI  provides  inhalable  particles  with 
a  mass  median  aerodynamic  diameter  of  4.3  /Ltm.  The  av- 
erage aerodynamic  particle  mass  <  5.8  /xm  is  6  jug  ipra- 
tropium bromide.  Because  of  a  slight  deposit  into  the  de- 
vice, the  average  delivered  dose  is  17.8  jug  ipratropium 
bromide. 


Patients 


Study  Protocol 


Thirty-nine  patients  with  clinical  diagnoses  of  COPD 
(based  on  American  Thoracic  Society  criteria^)  were  re- 
cruited. The  study  was  conducted  in  accordance  with  the 
Helsinki  declaration,  as  amended  in  Hong  Kong  in  1989, 
and  the  protocol  was  approved  by  the  Ethics  Committee  of 


We  performed  an  open,  randomized,  2-way  crossover 
study.  After  a  screening  visit,  each  patient  was  trained  to 
obtain  a  good  technique  when  inhaling  either  from  an  MDI 
or  a  DPI  and  when  performing  pulmonary  function  tests. 
Inhalation  techniques  were  regularly  checked  afterwards. 
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Fig.  1.  The  dry  powder  inhaler  (DPI).  This  Is  a  breath-activated 
Inhaler  Into  which  a  capsule  containing  20  ^g  of  ipratropium  bro- 
mide is  Inserted.  The  Inhaler  is  closed,  the  capsule  is  pierced  at 
both  ends  by  pushing  the  button,  and  the  patient  Inhales  through 
the  mouthpiece.  1  =  mouthpiece.  2  =  piercing  button.  3  ■--  spring. 
4  =  base,  5  =  central  chamber,  6  =  pin,  7  =  bottom. 

Clinical  status  was  assessed  by  cardiopulmonary  physical 
examination,  and  patients  were  interviewed  at  the  begin- 
ning of  each  study  day  in  order  to  identify  patients  with 
acute  exacerbation.s  or  recent  instability  of  clinical  state. 

Baseline  pulmonary  function  tests  at  inclusion  were  al- 
ways determined  in  the  morning,  and  reversibility  was 
defined  as  an  FEV,  increase  S  15%  45  ±  5  min  after 
inhalation  of  80  /Lig  ipratropium  bromide  via  MDI.  The 
first  study  day  was  at  least  24  h  but  not  more  than  7  d  after 
inclusion.  Pre-dose  FEV,  was  measured  at  the  same  time 
{±  30  min)  as  baseline  FEV,.  Then  we  recorded  FEV,. 
FVC,  peak  expiratory  flow,  pulse  rate,  blood  pressure,  and 
electrocardiogram  (ECG).  Five  minutes  later,  the  patient 
took  20  /xg  ipratropium  bromide  via  MDI  or  via  DPI. 
according  to  the  randomization.  Patients  inhaled  increas- 
ing doses  of  ipratropium  bromide  at  50  min  inter\  als.  until 
^a  cumulative  dose  of  320  /ng  was  reached.  Inhaled  and 
cumulative  doubling  doses  were:  20  ju.g  and  20  pig  at  0 
min,  20  /ig  and  40  /^.g  at  50  min,  40  /xg  and  80  /xg  at  100 
min,  80  /xg  and  160  /ug  at  150  min,  and  160  /xg  and  320 
/xg  at  200  min.  FEV,.  FVC,  heart  rate,  and  blood  pressure 
were  measured  before  and  45  min  after  each  inhalation 
and  at  15 — U)  min  intervals  up  to  380  min  ( 180  min  after 
the  last  inhalation).  A  45  min  interval  between  each  inha- 
lation and  pulmonary  function  measurement  was  chosen 
according  to  the  delayed  bronchodilator  effect  of  ipratro- 
pium bromide  and  also  in  order  to  obtain  a  substantial 
accumulation  of  the  compound. 

The  interval  between  study  Days  1  and  2  was  at  least 
48  h.  Protocol  requirements  during  Day  2  were  identical  to 
those  of  Day  1,  except  for  the  pre-dose  FEV,.  which  had 
to  be  within  a  range  of  80-120%  of  the  baseline  FEV, 
value  recorded  on  Day  1.  Otherwise,  FEV,  stability  was 
checked  again  on  2  ct)nsecutive  days.  If  the  difference  was 


still  >  20%.  the  patient  was  considered  nonstable  and 
withdrawn  from  the  study. 

Drug  wash-out  periods  before  baseline  pulmonary  func- 
tions tests  on  study  Day  1  and  study  Day  2  were  8  h  for 
short-acting  /Bo  agonists  and  anticholinergics,  18  h  for  oral 
^2  agonists.  24  h  for  short-acting  theophylline.  36  h  for 
once-daily  oral  jSi  agonists.  48  h  for  long-acting  inhaled 
^2  agonists  and  antihistamines,  and  72  h  for  long-acting 
theophyllines. 

The  primary  outcome  measure  of  the  efficacy  study  was 
FEV  I  increase  between  baseline  and  45  min  after  the  last 
dose  (195  min).  Secondary  outcome  measures  were  the 
FVC  increase  between  baseline  and  45  min  after  the  last 
dose  (195  min),  the  FEV,  increase  at  230-380  min  (de- 
termined as  the  area-under-the-curve  for  FEV,  increase 
froin  baseline  divided  by  the  number  of  hours),  and  the 
FEV,  and  FVC  values  at  each  time  point  during  each  study 
day.  End  points  for  the  safety  analysis  were  pulse  rate, 
systolic  and  diastolic  blood  pressure,  heart  rate,  and  cor- 
rected QT  intervals  measured  with  a  12-lead  ECG  per- 
formed at  baseline  and  at  270  min. 

Patient  preferences  were  evaluated  using  verbal  scales. 
At  the  end  of  Day  1  and  Day  2,  acceptability  of  the  device 
was  scored  from  1  to  4  according  to  the  following  scale: 
1  =  very  difficult  to  use.  2  =  quite  difficult  to  use.  3  = 
rather  easy  to  use.  4  =  very  easy  to  use. 

Patient  preference  for  either  day  was  assessed  as  fol- 
lows: 1  =  I  prefer  the  first  day  of  the  test.  2  =  I  prefer  the 
second  day  of  the  test.  3  =  I  have  no  preference  between 
the  2  days  of  the  test. 

Patient  preference  for  one  device  was  assessed  at  the 
end  of  Day  2  by  the  following  question:  Do  you  think  the 
manipulation  of  the  dry  powder  inhaler  is:  I  =  less  easy 
than  with  the  metered-dose  inhaler.  2  =  as  easy  as  the 
metered-dose  inhaler.  3  =  somewhat  easier  than  the  me- 
tered-dose inhaler.  4  =  much  easier  than  the  metered-dose 
inhaler. 

Statistical  Analysis 

Statistical  analysis  was  performed  with  a  commercially 
available  software  package  (Statistical  Analysis  System, 
SAS  Institute.  Cary.  North  Carolina).  All  values  are  ex- 
pressed as  mean  ±  SD.  except  on  the  graphs,  where  mean  ± 
SEM  are  presented,  and  statistical  significance  was  taken 
as  p  <  0.05  (2-sided).  A  population  size  of  36  patients  was 
calculated  to  obtain  a  90%  power  to  detect  at  least  a  10% 
difference  in  FEV,  variations  between  the  2  devices. 


Results 


Population  and  Study 


The  trial  population  consisied  of  39  male  patients  in- 
cluded by  the  7  centers  that  participated  in  the  study.  Six 
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Table  1 .       Characteristics  of  the  Patient  Population  tor  Efficacy 
Analysis 


Age  (y) 

Smoking  status  (pack-years) 

Concomitant  respiratory  therapies  (ii) 

/3i  agonists 

anticholinergics 

corticosteroids 

theophyllines 

others 
Body  height  (cin) 
Body  weight  (kg) 
Pulse  rate  (beats/min) 
Systolic  blood  pressure  (mm  Hg) 
Diastolic  blood  pressure  (mm  Hg) 
FVC  (L) 
FEV,  (L) 

FEV,  (%  of  predicted) 
FEV,  30  min  after  dose 
%  FEV  I  ipratropium  reversibility 


DPl-MDI 

MDI-DPI 

(n  =  19) 

(«  =  17) 

59.0  ±  7.3 

61.8  ±  9.2 

43  ±  1 1 

35  ±  1 1 

16 

14 

10 

9 

6 

10 

6 

10 

9 

7 

167  ±4 

168  ±  7 

73  ±  12 

73  ±  18 

78  ±  12 

75  ±9 

132  ±9 

134  ±  15 

78  ±8 

78  ±  12 

2.18  ±0.55 

2.22  ±  0.74 

1.03  ±0.26 

1.13  ±  0,43 

35  ±9 

39  ±  14 

1.32  ±0.31 

1.43  ±0.51 

29  ±9 

29  ±  13 

DPI  =  dr^  powder  inlialer 

MDl  -  melered-dose  inhaler 

FVC  =  forced  vital  capacity 

FEV  I  =  forced  expiratory  volume  in  the  first  second 

There  was  no  difference  at  inclusion  between  the  2  sequence  groups. 

Except  for  concomitani  respiratory  therapies,  values  are  mean  ±  SD. 


patient.s  weie  included  by  6  centers  and  3  patients  by  the 
last  one.  The  mean  age  was  59.8  ±  8.4  years  (range  44-81 
y).  The  mean  duration  of  COPD  was  12  ±  8  years  (range 
0-36  y).  Ail  patients  were  either  active  smokers  (14/39)  or 
ex-smokers  (25/39)  with  smoking  histories  of  >  10  pack- 
years  (mean  39.8  ±  1 1.5.  range  15-70).  Two  patients  did 
not  perform  the  complete  pulmonary  function  profiles  and 
were  not  included  in  the  efficacy  analysis  but  were  in- 
cluded in  the  safety  analysis.  One  patient  decided  not  to 
participate  in  the  study  before  the  first  study  day  and  was 
not  assessable  for  efficacy  or  safety  analysis.  Therefore  36 
patients  were  available  for  the  efficacy  analysis  and  38 
patients  for  the  safety  analysis.  The  interval  between  Day 
1  and  Day  2  was  3.5  ±  0.6  d. 

Efficacy  Analysis 

There  was  no  difference  between  the  2  sequence  groups 
at  inclusion  (Table  1).  Both  DPI  and  MDI  produced  sig- 
nificant improvement  in  pulmonary  function.  Figure  2 
shows  the  FEV,  cumulative  dose-response  curves.  With 
both  formulations.  80-90'7r  of  the  bronchodilator  response 
was  obtained  after  the  first  2  doses  of  20  ^ig  ipratropium 
bromide.  Analysis  of  variance  (ANOVA)  showed  no  sig- 
nificant difference  in  treatment  effect  between  the  2  de- 
vices in  term  of  absolute  values  (p  =  0.60),  absolute  change 
from  baseline  (p  =  0.58),  or  relative  change  from  baseline 
(p  =  0.79).  Table  2  shows  the  calculated  FEV,  area-under- 
the-curve  values.  ANOVA  showed  no  statistically  signif- 


Dose  (fig) 


> 

"o 

> 

PJ 


145  195  230245  260 

Time  (tnin) 
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Fig.  2.  Dose-response  curves  of  forced  expiratory  volume  in  the  first  second  (FEV,)  values.  Mean  FEV,  absolute  values  are  shown  at 
baseline  (0  min)  and  after  increasing  doses  of  ipratropium  bromide  delivered  via  either  dry  powder  inhaler  (DPI)  or  metered-dose  inhaler 
(MDI).  Values  are  mean  t  SEM. 
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icant  difference  between  the  treatment  groups,  either  from 
baseline  to  230  min  or  from  230  to  380  niin.  Thus,  per- 
sistence of  response  was  comparable  between  the  devices. 
The  cumulative  dose-response  curves  of  FVC  were  com- 
pared betw  een  the  2  treatment  groups,  and  ANOVA  showed 
no  significant  difference  between  the  2  devices  for  abso- 
lute values  (p  =  0. 15),  absolute  change  from  baseline  (p  = 
0.44).  t)r  relative  change  from  baseline  (p  =  0.47).  Figure 
3  shows  the  absolute  variations  in  FVC  from  baseline.  In 
Table  2.  area-under-the-curve  values  for  FVC  are  given 
for  the  2  parts  of  the  dose-response  curve:  from  baseline  to 
230  min  during  the  dose-response  phase,  and  from  230  to 
380  min  during  the  elimination  phase.  No  significant  dif- 
ference was  found  between  the  2  devices. 

Safety  Analysis 

Six  mild  adverse  events  were  observed,  in  4  patients: 
ventricular  ectopic  beats  on  ECG  with  MDl  at  270  min  (70 
min  after  reaching  the  maximum  cumulative  dose  of  320 
fig),  bad  taste  with  both  MDI  and  DPI.  and  slight  transient 
rise  in  blood  pressure  (in  the  same  patient  during  each 
study  day)  with  both  MDI  and  DPI.  Two  moderate  adverse 
events  were  observed,  in  2  patients:  transient  ventricular 
ectopic  beats  on  ECG  with  DPI  at  270  min  (70  min  after 
reaching  the  maximum  cumulative  dose  of  320  /xg)  and 
moderate  bronchospasm  with  MDI  at  200  min  (just  after 
receiving  the  maximum  cumulative  dose  of  320  ju,g).  The 
latter  patient  received  treatment  of  5  mg  inhaled  salbuta- 
mol  solution  and  40  mg  intravenous  methylprednisolone 


Table  2.      Area-Under-the-Curve  of  FEV.  and  FVC  Values* 


DPI 


MDI 


FEV,  absolute  values  -5  to  230  min  (L) 

FEV,  absolute  values  2.30  to  380  min  (L)  219  ±  73 

FEV,  absolute  ch;ui{;es  -5  to  2.30  min  (niL)  65  ±  38 

FEV,  absolute  changes  230  lo  380  min  (ml.)  ."i.^  ±  ?>5 

FVC  absolute  values  -5  to  2M)  mm  (1-)  (^\5  ±  14. 

FVC  absolute  values  230  to  380  mui  (L)  410  ±  lO: 

FVC  absolute  changes  -.')  to  230  min  (ml.)  1 10  ±  68 

FVC  absolute  chances  2.30  to  380  mm  (mL)  88  ±  60 


.323  ±  104    318  ±  102 
213  ±  65t 


60  ±  39 

51  ±  .39t 

600  ±  1 53 

402  ±  107t 

100  ±  71 

86  ±  Hit 


■  36 


FEV|  =  forced  expiralor>  volume  m  llic  i'lrsl  second 

FVC  =  forced  vnal  capacity 

DPI  -  dry  powder  intialer 

MDI  =  metered-dose  inhaler 

Values  are  mean  ±  SD. 

tn  =  35 

Analysis  of  variance  showed  no  slalislically  significant  difference  t>elween  ihe  Ireatmeni 

groups,  either  from  haseline  lo  230  min  or  from  210  lo  ISO  mm 


hemisuccinate,  and  the  bronchospasm  stopped  after  100 
min. 

By  ANOVA,  dose-response  curves  for  absolute  values 
and  absolute  changes  of  pulse  rate  were  not  statistically 
different  between  the  2  groups  from  baseline  to  380  min 
(p  =  0.63  and  p  =  0.13,  respectively).  Furthermore,  no 
significant  dose  effect  was  found,  even  until  380  min  (p  = 
0.35),  indicating  that  cumulative  doses  up  to  320  /j,g  of 
ipratropium  bromide  have  no  effect  on  pulse  rate.  Twenty- 
four  to  48  hours  after  the  end  of  the  study  day,  mean  pulse 


Dose  (^g) 

80  160 


145  195 

Time  (min) 


230245  260 


380 


Fig.  3.  Dose-response  curves  of  forced  vital  capacity  (FVC)  changes  from  baseline.  Mean  FVC  absolute  changes  from  baseline  are  show^n 
from  baseline  (0  min)  and  after  increasing  doses  of  ipratropium  bromide  delivered  via  either  dry  powder  inhaler  (DPI)  or  metered-dose  inhaler 
(MDI).  Results  are  expressed  as  mean  ±  SEM. 
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rate  was  not  different  between  the  groups  (78  ±  11  beats/ 
min  with  DPI  vs  78  ±  12  beats/min  with  MDI,  p  =  0.90). 

Heart  rate  and  corrected  QT  interval  on  ECG  measure- 
ments were  unchanged  after  the  cumulative  dose  admin- 
istration, and  these  were  similar  in  both  groups.  No  inter- 
action, sequence  effect,  or  diurnal  effect  was  found  in  this 
analysis. 

ANOVA  of  absolute  values  and  absolute  changes  in 
systolic  blood  pressure  found  no  significant  dose  or  time 
effect  (respectively,  p  =  0.94  and  p  =  0.90  from  baseline 
to  230  min.  and,  respectively,  p  =  0.39  and  p  =  0.29  until 
380  min).  ANOVA  of  absolute  values  and  absolute  changes 
of  diastolic  blood  pressure  found  no  significant  dose  or 
time  effect  (respectively,  p  =  0.69  and  p  =  0.61  from 
baseline  to  230  min.  and.  respectively,  p  =  0.58  and  p  = 
0.48  until  380  min).  Twenty-four  to  48  hours  after  the 
completion  of  the  study  days,  diastolic  and  systolic  blood 
pressures  were  no  different  between  the  groups. 

Patient  Acceptability 

The  handling  of  the  DPI  was  considered  easier  than  the 
MDI  (p  =  0.014).  and  the  DPI  was  preferred  to  the  MDI 
(p  <  0.001 ).  The  patient  ease-of-use  scores  (mean  ±  SD) 
were  3.72  ±  0.45  for  the  DPI  and  3.3 1  ±  0.7 1  for  the  MDI 
(p  =  0.014).  The  patient  preference  scores  (mean  ±  SD) 
were  3.17  ±  0.45  for  the  DPI,  and  2.64  ±  0.68  for  the 
MDI  (p  <  0.001).  Fifty-six  percent  of  the  patients  consid- 
ered the  DPI  easier  to  use  than  the  MDI. 

Discussion 

The  bronchodilator  action  of  ipratropium  bromide  is  a 
dose-dependent  phenomenon;  the  recommended  dose  is 
not  a  definite  dose  but  a  range  of  doses,  depending  on  the 
subject,  the  disease,  the  time,  and  the  severity  of  the  dis- 
ease.**  It  is  essential  that  a  new  device  have  equal  or  better 
efficacy  and  an  equally  favorable  safety  profile  as  an  es- 
tablished device.  Moreover,  the  results  must  be  generated 
through  the  entire  range  of  routinely  given  doses.  To  com- 
ply with  those  requirements,  a  comparison  is  needed  not 
only  of  single  doses  but  also  of  dose-response  curves.  A 
cumulative  dose-response  study  is  more  powerful  than  a 
single-dose  study  to  detect  small  bronchodilator  and  safety 
differences.'' '"  Furthermore,  such  a  study  permits  a  safety 
evaluation  of  multiple  inhalations  and  accumulation  of  ex- 
cipient.  Our  study  was  not  placebo-controlled  because  the 
efficacy  of  ipratropium  bromide  had  already  been  estab- 
lished for  COPD  patients."" 

The  2-way  cross-over  design  of  our  study  was  chosen  to 
reduce  interpatient  variability  of  pulmonary  function  mea- 
surements. The  doses  of  20  and  320  /xg  correspond,  re- 
spectively, to  half  of  the  recommended  therapeutic  dose 
(40  jug)  and  to  the  highest  authorized  dose.  A  20  jug  dose 


was  used  to  investigate  the  mitial  part  of  the  dose-response 
curve.  A  45  min  interval  was  chosen  between  each  inha- 
lation and  pulmonary  function  measurement  in  relation  to 
the  interval  to  the  peak  of  bronchodilation  of  ipratropium 
bromide  and  also  in  order  to  obtain  a  substantial  accumu- 
lation of  the  compound.  A  double-blind  design  was  not 
considered  appropriate  to  evaluate  the  safety  profile  of 
different  excipients  in  2  different  formulations.  Safety 
would  not  be  adequately  pro\en  by  the  administration  of 
standard  doses,  but  rather  by  gradually  increasing  doses. '^ 
Cumulative  doses  are  a  convenient  means  to  produce  more 
bronchodilation  than  a  single  equivalent  dose''  and  are  con- 
sidered a  proper  means  to  estimate  efficacy  and  safety  of 
inhaled  bronchodilators'"  in  real-life  situations  such  as  an 
"as-required"  basis  or  repeated  inhalations  during  an  acute 
exacerbation.  One  of  the  adsantages  of  the  cumulative 
dose-response  design  is  that  the  response  can  be  followed 
across  a  wide  dose  range.  Moreover,  a  dose-response  curve 
allows  good  discrimination  of  2  different  inhaled  formu- 
lations delivering  different  inhaled  doses.'"' 

A  potential  bias  in  the  interpretation  of  our  study  could 
be  that  we  used  a  fully  open-labeled  design.  Howe\er, 
blinding  the  patients  to  treatments  would  have  been  ex- 
tremely difficult,  since  the  MDI  and  DPI  devices  could  not 
be  made  identical.  A  double-dummy  design  would  have 
solved  that  problem,  but  has  a  serious  drawback:  such  a 
design  would  have  lead  to  the  administration  of  excipients 
of  both  formulations,  which  would  have  made  inteipretmg 
inhalation-related  adverse  events  almost  impossible.  Thus, 
the  study  was  open-labeled.  In  such  a  study  of  different 
devices,  blinding  the  study  personnel  is  a  possible  option, 
but  would  be  difficult  to  implement  in  7  centers,  since  the 
pulmonary  function  tests  at  baseline  and  after  dosing  \\  ould 
have  to  be  conducted  sepaiately  from  the  administration  of 
the  drug,  by  another  technician,  in  a  different  room.  Few 
centers  would  be  able  to  comply  with  such  a  protocol 
because  of  inadequate  staffing  (or  even  areas)  dedicated  to 
the  study. 

Our  study  shows  a  large  and  identical  improxement  in 
pulmonary  function  values  with  ipratropium  bromide  de- 
livered via  DPI  or  MDI.  With  both  devices  the  most  im- 
portant bronchodilating  effect  is  obtained  with  tiic  lowest 
doses — about  20%  and  30%  increase  in  FEV,  with  cumu- 
lative doses  of  20  and  40  /Ltg,  respectively.  The  subsequent 
additional  doses  did  not  markedly  impro\  e  pulmonary  func- 
tion, since  the  curves  reached  a  plateau  le\el  with  the 
highest  cumulative  doses  (about  40%  with  FEV,).  These 
results  were  confirmed  by  the  comparabilit\  of  pulmonary 
function  area-under-the-curve  values  measured  from  230 
to  380  min  (elimination  part  of  the  curve)  as  well  as  from 
baseline  to  230  min  (dose-response  cur\e)  for  both  abso- 
lute values  and  variations  from  baseline.  The  comparison 
of  area-under-the-curve  values  covering  the  period  after 
the  last  inhalation  also  shows  a  similar  post-dose  profile 
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tor  the  2  torniulations.  Those  results  are  consistent  witli 
previous  studies  comparing  a  glucose-excipient  powder 
formulation  to  the  pressurized  aerosol  of  ipratropium  bro- 
mide in  patients  with  COPD"' '  ■  or  asthma.'** '"  In  a  pop- 
ulation of  COPD  patients  with  acute  reversibility  after 
inhalation  of  bronchodilators.  Gross  et  al  performed  a  cu- 
mulative dose-response  study  using  ipratropium  bromide 
via  nebulization."  They  used  5  doses  from  50-600  ;u.g  of 
nebulized  ipratropium  bromide  and  found  that  the  optimal 
dose  in  patients  with  stable  COPD  is  about  400  jig  via 
nebulizer,  which  is  equivalent  to  160  /xg  via  MDI.  Thus, 
Gross  et  al  found  a  similar  optimal  ipratropium  bromide 
dose  to  our  study,  with  both  MDI  and  DPI.  Moreover,  as 
in  our  study,  they  did  not  observe  any  adverse  effects  at 
any  ipratropium  bromide  dose. 

Our  results  indicate  that  large  doses  of  inhaled  ipratro- 
pium bromide  (up  to  320  /ng)  have  no  clinically  relevant 
effect  on  pulse  rate  or  blood  pressure.  This  is  consistent 
with  the  remarkably  good  tolerability  and  lack  of  systemic 
effects  of  inhaled  ipratropium  bromide  reported  in  the  lit- 
erature.-" The  rate  and  type  of  adverse  events  were  similar 
for  both  devices.  The  number  of  reported  adverse  events 
was  low,  and  no  severe  adverse  effects  were  described. 
Only  one  local  adverse  effect  was  reported:  a  bad  taste  at 
the  end  of  each  study  day.  One  moderate  adverse  event 
with  MDI  was  a  bronchospasm  that  required  therapy,  but 
which  was  due  to  the  interruption  of  other  pulmonary  med- 
ications before  the  study  day.  Thus,  we  conclude  that  ipra- 
tropium bromide  has  a  comparable  safety  profile  when 
administered  via  MDI  or  DPI.  Furthermore,  the  evaluation 
of  handling  and  acceptabilitv  indicates  that  the  DPI  was 
considered  easier  to  use  than  MDI  and  was  more  accept- 
able to  our  study  population. 

Active  patient  participation  is  necessary  to  obtain  an 
adequate  inhalation  technique  with  MDI.  Most  patients 
and  some  medical  stafF'  do  not  acquire  satisfactory  MDI 
technique.  In  addition.  MDI  is  not  adapted  to  elderly  or 
pediatric  patients  with  poor  coordination.'^  Thus,  the  de- 
velopment of  alternative  inhaled  pharmaceutical  forms  is 
important.-----'  Dry  powder  formulations  of  bronchodilator 
drugs  should  be  considered  a  satisfactory  alternative  to 
MDI.  DPIs  are  CFC-free  and  thus  safe  for  the  environ- 
ment, and  they  are  breath-activated  and  therefore  do  not 
require  hand-mouth  coordination.  The  DPI  dev  ice  appears 
to  be  easier  to  use  and  more  practical  than  a  conventional 
MDI  and  is  at  least  as  well  tolerated.  .Such  advantages  may 
greatly  improve  patient  compliance. 

Conclusions 

This  study  indicates  that  cumulative  doses  (20-320  /xg) 
of  a  lactose-excipient  form  of  ipratropium  bromide  have 
eftlcacy  and  safety  profiles  similar  to  a  marketed  MDI 
form  of  ipratropium  bromide  among  COPD  patients.  Hence, 


ipratropium  bromide  in  a  lactose  excipient  delivered  via 
DPI  is  a  satisfactory  and  safe  alternative  to  the  conven- 
tional CFC-propelled  MDI. 
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Churg-Strauss  Syndrome  Occurring  30  Years  After 
the  Onset  of  Ulcerative  Colitis 

Athanasios  A  Prekates  MD  PhD.  Stylianos  E  Orfanos  MD  PhD,  Christina  J  Routsi  MD  PhD, 
Aikaterini  Ch  PanteUdaki  MD  PhD,  and  Chans  S  Roussos  MD  PhD 


Churg-Strauss  syndrome  (CSS)  is  a  rare  pulmonary  and  systemic  vasculitis  associated  with  asthma, 
with  peripheral  blood  and/or  tissue  eosinophilia.  We  report  the  case  of  a  53-year-old  woman  who 
was  admitted  to  the  hospital  with  pneumonia  and  coma  secondary  to  right  hemisphere  intracerebral 
hemorrhage.  Although  she  recovered  from  the  pneumonia,  she  remained  comatose  and  had  sinusitis 
and  persisting  blood  eosinophilia.  A  muscle  biopsy  revealed  eosinophilic  vasculitis.  The  diagnosis  of 
CSS  was  made  and  the  patient  recovered  after  being  treated  with  prednisone  and  cyclophospha- 
mide. This  case  reports  the  very  rare  appearance  of  CSS  30  years  after  the  first  appearance  of 
ulcerative  colitis  and  27  years  after  the  onset  of  asthma.  Key  words:  Churg-Strauss  syndrome,  CSS, 
ulcerative  colitis,  asthma,  systemic  vasculitis.     [Respir  Care  2002:47(2):  167-1 70] 


Introduction 


Case  Summary 


Churg-Strauss  syndrome  (CSS)  is  a  rare  disease  that 
represents  2.2'7f  of  all  vasculitis  cases.'  CSS  is  character- 
ized by  asthma,  peripheral  blood  and/or  tissue  eosinophilia. 
and  evidence  of  systemic  vasculitis.'-  CSS  appears  to 
emerge  with  a  highly  variable  delay  after  the  onset  of 
asthma.- '  and  it  has  rarely  been  described  in  association 
with  ulcerative  colitis  or  other  inflammatory  bowel  dis- 
eases.^ ''  We  report  the  case  of  a  53-year-old  woman  with 
longstanding  ulcerative  colitis,  asthma,  allergic  rhinitis, 
sinusitis,  peripheral  eosinophilia  (>  1.500  cells/mL).  cen- 
tral ner\ous  system  involvement,  and  eosinophilic  \ascu- 
litis  on  muscle  biopsy,  and  who  developed  CSS  30  years 
after  the  first  appearance  of  ulcerative  colitis. 
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A  53-year-old  woman  was  admitted  to  the  intensive 
care  unit  (ICU)  with  coma  and  acute  respirator}'  failure 
requiring  intubation  and  mechanical  ventilation. 

The  patient  had  a  history  of  allergic  rhinitis  for  35  years 
and  of  asthma  for  27  years.  Treatment  for  asthma  included 
inhaled  bronchodilators  (salmeterol).  oral  theophylline,  and 
inhaled  corticosteroids:  she  had  been  treated  for  5  years 
with  an  oral  corticosteroid,  which  had  been  discontinued  2 
years  prior  to  admission.  The  patient  had  never  taken  leu- 
kotriene-modifying  agents. 

Thirty  years  prior  to  admission  the  patient  had  been 
diagnosed  with  ulcerative  colitis  on  the  basis  of  symptoms 
and  the  findings  of  2  large-bowel  biopsies  performed  in  a 
German  hospital.  She  had  been  in  clinical  remission  for 
the  last  3  years  under  treatment  with  mesalazine. 

One  year  prior  to  admission  the  patient  had  an  acute 
myocardial  infarction.  No  coronar>'  arteriogram  was  per- 
formed. 

Ten  months  prior  to  entry  she  experienced  weakness, 
myalgias,  and  mild  fatigue.  White  blood  count  showed 
peripheral  eosinophilia  (14%.  1.572  celLs/mL).  All  her 
symptoms  improved  with  acetaminophen.  A  new  labora- 
tory examination  was  not  performed. 

Seven  months  prior  to  admission  she  was  hospitalized  at 
another  hospital  with  coma  and  right  hemiparesis.  which 
were  diagnosed  as  a  stroke  and  which  resolved  completely 
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Fig.  1 .  Cranial  computed  tomograms.  Left:  Large  intracerebral  hem- 
orrhage and  mild  edema  in  the  right  basal  ganglia,  with  no  midline 
shift  (black  arrow),  and  old  ischemia  injury  in  the  left  basal  ganglia 
area,  with  no  traction  of  the  lateral  ventricle  (white  arrow).  Right: 
Air-fluid  level  and  inflammatory  elements  (white  arrow)  in  right  max- 
illary sinus. 


over  the  next  2  months.  She  hud  never  been  checked  for 
systemic  disease. 

On  the  morning  of  ICU  admission,  the  patient  presented 
with  loss  of  consciousness  and  cyanosis.  She  was  intu- 
bated, set  on  mechanical  ventilation,  and  transferred  to  the 
ICU.  Physical  examination  on  ICU  admission  showed  body 
temperature  39°  C.  blood  pressure  100/60  mm  Hg.  and 
heart  rate  110  beats/min.  She  had  left  hemiplegia,  and 
auscultation  revealed  crackles  throughout  both  lungs.  There 
was  no  evidence  of  malignancy. 

Laboratory  findings  included  hematocrit  33%,  leuko- 
cyte count  23.400  cells/mL  (43%  eosinophils),  and  plate- 
lets 313.000  cells/mL.  All  other  laboratory  tests  were  nor- 
mal. Urine  findings  showed  no  hematuria,  proteinuria,  or 
casts.  A  chest  radiograph  showed  diffuse  interstitial  and 
alveolar  infiltrates  in  both  lungs.  Bronchoalveolar  lavage 
showed  >  10'^  colony-forming  units/mL  of  Pseiidonionas 
acrui^liiosa.  which  was  also  recovered  in  blood  culture. 

Computed  tomography  showed  a  right-sided  intracere- 
bral hemorrhage,  mild  edema  in  the  right  basal  ganglia, 
evidence  of  old  ischemic  infarct  in  the  left  basal  ganglia, 
and  evidence  of  inflammation  elements  in  the  paranasal 
sinuses  (Fig.  1). 

The  patient  was  treated  with  ceftazidime  and  amikacin. 
Mesalazine  was  discontinued.  Her  condition  gradually  im- 
proved and  the  chest  radiograph  infiltrates  resolved.  She 
was  weaned  from  ventilatory  support  and  extubated  on 
hospital  day  24,  but  remained  comatose  and  had  persistent 
severe  eosinophilia  (4,000-20,000  eosinophils/mL).  No 
viral,  fungal,  or  parasitic  disease  was  discovered.  C-reac- 
tive  protein  was  17  mg/dL  (normal  value  <  0.5  mg/dL). 
rheumatoid  factor  was  280  international  units/mL  (normal 
value  <  20  international  units/mL).  and  serum  immuno- 
globin  E  (IgE)  was  682  mg/dL  (normal  value  <  100  mg/ 
dL).  Both  perinuclear  antineutrophil  antibodies  and  cyto- 
plasmic antineutrophil  antibodies  were  negative.  A  bone 
marrow  analysis  showed  increasing  cellularity  and  a  marked 
increase  of  megakaryocytes,  which  in  some  areas  were 
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Fig.  2  Mlisi  ,.  iMi,|,.=y  shows  wall  thickening  of  small  vessels,  lu- 
men stenosis,  and  predominantly  eosinophilic  inflammatory  infil- 
tration of  the  vessel  walls  (H-E  <  100). 

forming  rolls.  Erythrocytes  were  rare,  whereas  the  eosin- 
ophils were  substantially  increased,  with  a  few  myelocytes 
present.  No  blasts  were  observed.  Overall,  the  bone  mar- 
row findings  were  compatible  with  primary  or  secondary 
hypereosinophilic  syndrome.  A  trapezoid  muscle  biopsy 
showed  wall  thickening  of  small  vessels,  lumen  stenosis, 
and  predominantly  eosinophilic  intlammatory  infiltration 
of  the  vessel  walls,  indicative  of  a  late  eosinophilic  vas- 
culitis (Fig.  2). 

The  diagnosis  of  CSS  was  made  and  the  patient  was 
treated  daily  with  intravenous  methylprednisone  ( 1  mg/ 
kg/d)  plus  monthly  intravenous  cyclophosphamide  (0.6 
g/m"  body  surface  area).  The  patient  was  discharged  from 
the  ICU  on  day  45.  exhibiting  only  central  nervous  sys- 
tem-related abnormalities  (she  was  lethargic  and  had  left 
hemiparesis).  Three  months  after  hospital  discharge  she 
had  700  eosinophils/mL  and  the  above-mentioned  neuro- 
logic deficit. 

Discussion 

CSS  is  a  rare  disorder,  with  an  annual  incidence  of  2.4 
per  million.^  CSS  is  characterized  by  eosinophilia  and 
small-vessel  vasculitis  (ie,  it  affects  arteries  but  has  a  pre- 
dilection for  smaller  vessels).**  CSS  occurs  in  individuals 
with  asthma  and  allergic  rhinitis,'-  whereas  it  has  been 
rarely  described  in  association  with  ulcerative  colitis  and 
other  inflammatory  bowel  diseases.-*  <* 

In  our  patient,  the  CSS  diagnosis  was  based  on  the 
presence  of  at  least  4  of  the  CSS  criteria  (according  to  the 
traditional  format  classification  deflned"  by  the  American 
College  of  Rheumatology):  longstanding  asthma,  severe 
eosinophilia  (>  1.500  cells/mL)  for  at  least  6  months, 
radiographic  opacification  of  the  paranasal  sinuses,  and 
vasculitis  with  intra-  and  extra-vascular  eosinophils  in  the 
trapezoid  muscle  biopsy.  The  lack  of  extra-vascular  gran- 
ulomas in  our  patient  may  be  explained  by  the  lact  that  the 
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afoienientidneci  CSS-associated  pathologies  are  all  con- 
cunenlly  pieseiil  in  lite  only  in  a  minority  of  patients.'" 

Patients  with  inllamniaiory  bowel  disease,  espeeially 
iileeratixe  colitis,  can  ilcxelop  a  variety  of  respiratory  prob- 
lems, including;  piilmonaiy  infiltrates  with  eosinophilia.^ 
cutaneous^  and  pulmonary  \  ascnlitis. '  and  drug-related  pul- 
monary or  systemic  toxicity  (mesala/ine.  sulfasalazine).^ 
Although  there  is  no  way  to  pro\e  the  link  between  the 
ulcerative  colitis  and  the  CSS  in  our  patient,  there  are 
.several  other  anecdotal  cases  in  the  literature  in  which 
ulcerative  colitis  preceded  the  onset  of  CSS.-"'  which  sup- 
ports our  hypothesis,  Could  the  bowel  inflammation  have 
been  eosinophilic'^  The  diagnosis  of  ulcerative  colitis  was 
made  .^0  years  ago  in  Germany  after  2  large-bowel  biop- 
sies; evidence  of  eosinophilic  enteritis  was  not  reported 
and  should  be  excluded. 

The  delay  between  the  first  appearance  of  ulcerative 
colitis  and  CSS  in  this  patient  is  probably  the  longest 
reported,  and  could  be  explained  by; 

1.  CSS  is  characterized  by  3  phases;  prodromal,  sec- 
ondary, and  life-threatening  vasculitic  phase."  Our  patient 
might  have  been  in  the  first  or  second  CSS  phase  for  all 
those  years,  and  CSS  onset  was  probably  due  to  disease 
advancing  despite  standard  therapies. 

2.  Our  patient  was  on  oral  steroids  for  a  long  time,  and 
their  discontinuation  2  years  prior  to  admission  may  have 
contributed  to  the  late  appearance  of  eosinophilia  and  CSS. 

Mesalazine  administration  should  not  be  the  cause  of 
CSS.  since  it  may  induce  eosinophilic  lung  disease,  sys- 
temic lupus  erythematosus,  hepatitis,  and  nephritis,  but  not 
V  asculitis.'^  In  addition,  the  discontinuation  of  the  drug  did 
not  reduce  the  eosiniiphilia.  making  the  diagnosis  of  me- 
salazine toxicity  unlikely. 

Though  asthma  is  a  central  feature  of  CSS  (>  90%). 
Lanham  et  al  reported  that  there  is  occasional  remission  of 
asthma  with  the  onset  of  vasculitis,  and  58%  of  patients 
were  free  of  asthma  in  the  early  stages  of  their  vasculitic 
disease."  This  is  most  likely  the  case  with  our  patient. 
Another  interesting  point  in  our  report  is  the  very  long 
delay  of  CSS  appearance,  as  compared  to  the  onset  of 
asthma.  To  our  knowledge,  this  27-year  delay  is  the  long- 
est ever  reported.  In  most  reported  cases,  systemic  vascu- 
litis emerges  with  a  mean  delay  of  3  years  in  patients  who 
subsequently  die.-  '  and  with  a  delay  of  13  years  in  sur- 
vivors.-'' Eosinophilia  usually  coexists  with  the  onset  of 
vasculitis"  but  it  may  also  appear  well  before  the  vascu- 
litic event."  as  in  the  present  case. 

Pulmonary  infections  are  not  unusual  in  CSS  patients." 
In  the  Hammersmith  Hospital  cases.  Lanham  et  al  reported 
an  incidence  of  more  than  40%  of  recurrent  pulmonary 
infections  in  CSS  patients."  However,  severe  lung  infec- 
tions requiring  ICU  admission,  as  in  our  patient,  are  rare, 
and  death  due  to  respiratory  failure  is  reported  in  only  2% 
of  the  cases."  In  our  patient  the  huig  infiltrates  might  have 


been  eosinophilic,  but  they  resolved  after  antibiotic  ther- 
apy and  prior  to  the  administration  of  steroids,  so  they 
should  be  attributed  to  pulmonary  infection. 

The  old  myocardial  infarction  and  the  episodes  of  ce- 
rebral hemorrhage  in  this  patient  could  be  due  to  CSS- 
related  coronary-vessel'"  and  cerebral  vasculitis,'-  respec- 
tively. However,  no  coronary  angiogram  had  been 
performed,  so  there  is  no  way  to  prove  the  aforementioned 
speculation.  Nevertheless,  in  our  patient  .5  pathologies  co- 
existed—  ulcerative  colitis,  asthma.  CSS,  acute  myocar- 
dial infarction,  and  stroke — that  could  all  he  part  of  a 
single  disease  process,  although  their  causal  connection 
remains  uncertain. 

In  CSS,  glucocorticoid  therapy  alone  or  in  association 
with  cyclophosphamide  or  plasmapheresis  is  beneficial, 
with  a  7-year  survival  rate  of  72-83%.'-'  CSS  patients  with 
one  or  more  of  the  following  have  poorer  prognosis  than 
those  without;  proteinuria  >  I  g/d.  renal  insufficiency 
(serum  creatinine  >  1.38  mg/dL),  gastrointestinal  tract 
involvement,  cardiomyopathy,  or  central  nervous  system 
involvement.'-*  These  patients  should  receive  more  inten- 
sive treatment  with  cytotoxic  drugs. '■•  Since  our  patient 
had  developed  central  nervous  system  involvement,  she 
was  treated  with  a  high  dose  of  cyclophosphamide  (bolus 
of  0.6  g/m"  body  surface  area  per  month)  and  prednisone 
(I  mg/kg/d).'-* 

Conclusions 

Systemic  vasculitis  has  been  reported  to  coexist  with 
both  asthma  and  inflammatory  bowel  disease.  This  case 
reports; 

1.  The  very  rare  delayed  appearance  of  CSS  after  the 
first  manifestation  of  ulcerative  colitis,  and 

2.  The  coexistence  of  ulcerative  colitis,  asthma.  CSS. 
acute  myocardial  infarction,  and  stroke,  which  might  all  be 
part  of  a  single  disease  process. 
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Summary 


All  asthma  patients  are  at  risk  for  acute  asthma  exacerbations.  Moderate  to  severe  exacerbations 
account  for  many  emergency  department  visits  and  subsequent  hospitalizations  each  year.  Recent 
studies  have  advanced  our  understanding  of  the  pathogenesis  and  treatment  of  acute  asthma.  The 
purpose  of  this  review  is  to  provide  practical  guidance  in  the  assessment  and  treatment  of  adults 
with  acute  asthma  in  the  hospital  setting.  Managing  patients  with  acute  asthma  involves  assessing 
the  severity  of  the  exacerbation,  implementing  measures  to  rapidly  reverse  airflow  limitation,  and 
instituting  therapies  that  limit  the  progression  of  airway  inflammation.  Some  patients  may  benefit 
from  other  supportive  measures  such  as  heliox  and  noninvasive  ventilation.  If  the  patient  continues 
to  deteriorate  and  requires  mechanical  ventilation,  then  ventilator  settings  that  minimize  the  risk  of 
hyperinflation  should  be  chosen.  After  an  episode  of  acute  asthma,  long-term  preventive  medica- 
tions, especially  inhaled  corticosteroids,  should  be  prescribed  and  education  should  be  provided  to 
prevent  future  episodes.  AV\-  words:  asthma,  status  asthmatinis.  acute  severe  asthma.  j3  adrenergic  agonist, 
anticholinergic,  leukotriene.  corticosteroid,  mechanical  ventilation,  heliox,  noninvasive  ventilation.  [Respir 
Care2002;47(2):171-182] 


Introduction 

Asthma  exacerbations  account  for  over  1.8  million  emer- 
gency department  visits  each  year  in  the  United  States.' 


Recent  advances  in  our  understanding  of  the  pathogenesis 
of  asthma  and  studies  evaluating  the  effectiveness  of  ther- 
apies for  acute  asthma  have  led  to  improvements  in  acute 
asthma  management.  During  the  evaluation  of  a  patient 
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with  acute  asthma,  the  clinician  should  be  able  to  assess 
the  severity  of  the  exacerbation,  implement  measures  that 
will  rapidly  reverse  airflow  obstruction,  and  initiate  anti- 
intlammatory  therapy  that  will  prevent  the  progression  of 
airflow  limitation  and  prevent  relapse  of  the  exacerbation. 
The  purpose  of  this  review  is  to  provide  practical  guidance 
for  the  assessment  and  treatment  of  adults  with  acute  asthma 
in  the  emergency  department  and  hospital  settings.  This  is 
not  meant  to  be  an  all-inclusive  review  of  the  literature  on 
acute  asthma,  but  rather  it  is  meant  to  highlight  informa- 
tion likely  to  prove  useful  to  the  clinician  making  deci- 
sions regarding  the  management  of  an  individual  patient. 
The  evidence  provided  in  this  review  is  based  on  studies  of 
the  pathophysiology  of  acute  asthma  and  on  clinical  trials 
evaluating  the  efficacy  of  therapeutic  interventions. 

Epidemiology 

Over  the  past  decade,  asthma  prevalence  has  risen 
steadily  in  the  United  States,  and  there  are  now  o\er  14 
million  individuals  with  asthma.'  All  of  these  individuals 
are  at  risk  for  the  development  of  acute  asthma.  Patients 
with  mild  asthma  are  clearly  at  risk  for  severe  asthina 
exacerbations.  For  example,  in  a  series  of  patients  who 
died  of  severe  asthma.  139^-  of  adults  and  2?<'7c  of  children 
had  asthma  characterized  as  mild  prior  to  the  fatal  exac- 
erbation (Table  1).--'  Patients  with  the  highest  risk  of  de- 
veloping severe  asthma  exacerbations  are  those  who  have 
experienced  prior  severe  asthma  episodes,  especially  within 
the  previous  year.-'-''  Among  patients  requiring  mechani- 
cal ventilation  for  severe  asthma,  common  precipitants 
include  upper  respiratory  infection  {blVc).  which  is  usually 
viral,  exposure  to  smoke  or  allergen  (13%),  poor  compli- 
ance with  prescribed  asthma  medications  (12%).  and  co- 
morbid  substance  abuse. ^  In  inner-city  populations  as  many 
as  a  third  of  patients  who  die  of  asthma  are  substance 
abusers.*'  Severe  asthma  exacerbations  occur  in  individu- 
als of  all  ethnicity  and  socioeconomic  status.^  In  some 
individuals  who  suffer  near-fatal  asthma  there  is  evidence 
of  diminished  perception  of  dyspnea."  Poor  compliance 
with  therapy  and  delays  in  seeking  medical  attention  are 
frequently  noted  in  individuals  who  die  of  asthma.- '  Ac- 
celerated use  of  bronchodilators  identifies  patients  who  are 
at  risk  for  severe  asthma  exacerbations:  the  risk  of  fatal  or 
near-fatal  asthma  is  significantly  higher  among  patients 
using  >  1 .4  canisters  (20,000  ju,g)  of  albuterol  per  month.'" 
A  pattern  of  increasing  use  of  bronchodilators  is  associ- 
ated with  the  greatest  risk  of  a  severe  asthma  exacerba- 
tion." Early  recognition  of  an  impending  asthma  exacer- 
bation is  of  foremost  importance  in  the  management  of  the 
asthmatic  patient  and  stresses  the  vital  role  of  education  in 
the  management  of  all  levels  of  asthma  severity. 


Tahle  I .       Distribution  of  Asthma  Severity  Prior  to  a  Fatal  Asthina 
E.xacerbation 


Prior  Severity 

Adults  (90 

Children  (%) 

Mild 

Moderate 

Severe 

13 
22 
65 

es  i!  and  .^  1 

23 
41 
36 

I  Ad.iplcil  Iroin  Rclcrt-IK 

Pathogenesis 

Airway  inflammation  is  a  common  feature  of  asthma, 
even  in  patients  with  mild  asthma.'-  Specifically,  there  is 
an  intlammatory  cell  infiltrate  composed  of  activated  T 
lymphocytes  (ie,  Th2  and  Tc2  cells),  eosinophils,  and  de- 
granulated  mast  cells."  '■•  In  addition,  structural  changes 
occur  that  may  or  may  not  be  a  consequence  of  airway 
intlammution.  These  structural  changes  are  collectively 
referred  to  as  airway  remodeling  and  include  goblet  cell 
hyperplasia,  subepithelial  collagen  deposition,  smooth  inus- 
cle  hypertrophy  and  hyperplasia,  submucosal  gland  en- 
largement, and  bronchial  microvascular  enlargement  and 
proliferation.  In  contrast  to  the  findings  in  chronic  asthma, 
autopsy  studies  of  airway  intlammation  in  patients  who 
die  suddenly  of  acute  asthma  have  revealed  more  neutro- 
phils than  eosinophils.  This  is  especially  so  in  the  airways 
of  patients  with  rapidly  progressive  respiratory  failure  from 
severe  asthma."  Clinical  studies  have  also  revealed  prom- 
inent neutrophilic  airway  inflammation  and  increased  pro- 
duction of  mucin-like  glycoprotein  in  patients  presenting 
to  the  hospital  with  severe  asthma  (Fig.  I)."'-"*  This  points 
to  the  possibility  that  there  are  2  distinct  variants  of  acute 
asthma.  Patients  who  show  a  slow  progressive  course  over 
days  to  weeks  may  have  prominent  allergic  inflammation 
with  eosinophils  in  the  airways,  whereas  patients  who 
present  abruptly  have  inore  neutrophils  in  their  airways 
and  more  mucus  plugging,  possibly  caused  by  viral  infec- 
tion. This  theory  may  lead  to  the  development  of  specific 
therapies  to  decrease  neutrophil  recruitment  to  the  airways 
in  acute  severe  asthma. 

Clinical  Assessment 

Every  patient  entering  the  emergency  department  with  a 
suspected  asthma  exacerbation  should  be  assessed  promptly 
with  a  focused  history  and  physical  examination  to  iden- 
tify the  process  as  an  asthma  exacerbation  and  to  deter- 
mine the  level  of  severity.  Moderate  acute  asthma  is  char- 
acterized by  dyspnea  while  talking,  increased  respiratory 
rate  and  pulse  rate,  and  use  of  accessory  inuscles  of  res- 
piration. Moderate  acute  asthma  is  generally  associated 
with  a  peak  expiratory  flow  (PEF)  of  50-80%  of  predicted 
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Fig.  1.  Percentage  of  neutrophils  (left  panel)  and  eosinophils  (right 
panel)  in  tracheal  aspirates  from  patients  with  acute  severe  asthma 
requiring  mechanical  ventilation  and  a  control  group  of  patients 
intubated  for  nonpulmonary  surgery  (Healthy).  Airway  secretions 
were  obtained  within  12  h  of  intubation  (Asthma  Intubation)  and 
within  12  h  of  extubation  (Asthma  Extubation).  (From  Reference 
16,  with  permission.) 


or  of  personal  best.'''  Patients  with  acute  severe  asthma 
can  often  be  identified  cHnically  by  the  typical  upright 
posture  and  use  of  accessory  respiratory  muscles,  indicat- 
ing that  substantial  energy  is  devoted  to  the  work  of  breath- 
ing (WOB).  Patients  may  be  anxious,  scared,  and  unable  to 
talk  in  full  sentences.  The  medical  history  should  not  delay 
the  initiation  of  therapy  and  should  determine  the  rate  of 
progression  of  the  exacerbation,  recent  medical  therapy, 
and  prior  episodes  of  respiratory  failure,  and  should  ex- 
clude alternative  diagnoses  such  as  upper  airway  obstruc- 
tion and  congestive  heart  failure.  The  physical  examina- 
tion should  focus  on  assessing  the  severity  of  the 
exacerbation,  excluding  upper  airway  obstruction,  and  iden- 
tifying complications  of  acute  asthma.  Physical  signs  that 
occur  during  acute  severe  asthma  include  an  upright  pos- 
ture, diaphoresis,  sternocleidomastoid  retraction,  respira- 
tory rate  >  30  breaths/min,  pulse  >  120  beats/min.  and 
pulsus  paradoxus  >  12  mm  Hg  (Table  2),-"  although  when 
a  patient  fatigues  these  physical  signs  may  no  longer  be 
present  and  are  therefore  not  as  reliable.  Wheezing  corre- 
lates poorly  with  the  degree  of  airflow  obstruction  and 
often  wheezing  becomes  louder  as  airflow  is  restored.-' 

Possible  complications  of  severe  asthma  include  pneu- 
momediastinum, pneumothorax,  subcutaneous  emphy- 
sema, mucus  plugging,  and  atelectasis.  Air  in  the  soft  tis- 
sues and  in  the  pericardial  space  can  be  identified  on 
physical  examination.  Unilateral  absence  of  breath  sounds 


should  alert  the  clinician  to  the  possibility  of  pneumotho- 
rax or  mucus  plugging  with  resultant  atelectasis  or  lobar 
collapse.  Upper  airway  obstruction  can  masquerade  as 
asthma  and  should  be  excluded  early  in  the  evaluation. 
Stridor,  drooling,  and  swollen  tongue  and  lips  may  suggest 
upper  airway  obstruction.  Chest  and  neck  radiographs 
should  be  obtained  in  selected  patients  to  exclude  upper 
airway  obstruction  or  mechanical  complications,  or  when 
there  is  a  history  suggestive  of  pneumonia.  PEF  measure- 
ment may  be  of  some  value  initially,  but  is  of  most  value 
in  determining  the  response  to  therapy.  Spirometry  and 
PEF  maneuvers  should  be  used  cautiously  in  patients  who 
have  features  of  severe  airflow  obstruction,  because  of  the 
bronchoconstrictor  effect  of  a  deep  inspiration  on  inflamed 
airways  in  asthma.--  PEF  <  50%  of  predicted  or  <  120- 
200  L/min  indicates  a  severe  exacerbation.'''  In  patients 
with  severe  asthma,  an  initial  arterial  blood  gas  measure- 
ment is  indicated  to  detect  hypercapnia  and  to  assess  the 
degree  of  hypoxemia.  Generally,  patients  with  hypercap- 
nia have  PEF  <  30%  of  predicted  on  presentation.-' 


Acid-Base  Issues  and  Hypoxemia 

Oxygen  saturation  should  be  assessed  via  pulse  oxime- 
try on  all  patients  being  evaluated  for  acute  asthma.  Mild 
hypoxemia  that  is  easily  corrected  with  low-dose  oxygen 
therapy  (eg,  2-4  L/min  via  nasal  canula )  is  generally  present 
in  individuals  with  acute  asthma.  Hypoxemia  is  easily  cor- 
rected with  oxygen  because  the  etiology  is  a  mismatch 
between  air  and  blood  flow,  created  by  regional  differ- 
ences in  airflow  (ie.  ventilation-perfusion  mismatch).--' 
High-dose  oxygen  administration  may  be  a  factor  in  the 
development  of  hypercapnia  and  should  be  used  with  cau- 
tion.-'^ Hypoxemia  that  is  not  easily  corrected  should  lead 
to  a  search  for  an  alternative  diagnosis  or  for  complica- 
tions such  as  lobar  collapse,  pneumothorax,  or  pneunnniia. 
Arterial  blood  gas  measurement  often  reveals  respiratory 
alkalosis  initially,  but  patients  may  develop  respiratory 
acidosis  if  their  respiratory  muscles  fatigue.  A  compensa- 
tory nonanion-gap  metabolic  acidosis  is  frequently  present 
when  the  exacerbation  is  days  in  duration.  An  anion-gap 
metabolic  acidosis  develops  in  some  patients,  probably 
representing  lactic  acidosis.-'' 


Table  2.       Physical  Findings  During  Acute  Severe  Asthma 

Upright  Posture 

Diaphoresis 

Sternocleidomastoid  retraction 

Respiratory  rate  >  30  breaths/min 

Hean  rate  >  1 20  beat.s/min 

Pulsus  paradoxus  >  12  mm  Hg 

Peak  expiratory  flow  <  30-507f  of  predicted  or  <  120-200  L/min 


fi  Adrenergic  Agonists 

The  most  effective  and  safest  choice  of  initial  therapy  to 
relieve  airflow  obstruction  in  a  patient  presenting  with 
acute  asthma  is  a  selective  /B;  adrenergic  receptor  agonist 
given  via  inhalation.  The  selective  jS;  agonists  in  clinical 
use  today  have  an  onset  of  action  of  approximately  ."^  min 
and  a  duration  of  action  of  3-6  h.  The  dose  of  /S^  agonist 
necessary  to  relieve  airflow  obstruction  depends  on  the 
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Table  3.      Continuous  Versus  Intermittent  Albuterol  Nebulization  for  Acute  Severe  Asthma 


All  Patients 

PEF  <  200  L/min 

Continuous 

Intermittent 

Continuous 

Intermittent 

P 

n 

47 

52 

35 

34 



PEF  (L/min)  at  0  min 

163 

183 

135 

137 

NS 

PEP  (L/min)  at  60  min 

256 

248 

239 

202 

<0.05 

PEF  (L/min)  al  120  min 

310 

291 

296 

244 

<0.05 

Heart  rate  (beats/min)  at 

1 20  min 

83 

101 

90 

104 

<0.05 

PEF  -  peak  expiratory  flow 
NS  =  not  significant 
(Adapted  from  Reference  Mi  I 


severity  of  airway  inflammation,  the  amount  of  |3t  agonist 
use(J  prior  to  reaching  the  hospital,  and  the  (delivery  (ievice 
used.  Patients  who  use  a  lot  of  inhaled  jS^  agonist  prior  to 
presenting  to  the  hospital  may  have  a  reduced  response  to 
(^2  agonist  therapy,  because  of  a  decrease  in  jSi  adrenergic 
receptor  sensitivity.  This  reduced  sensitivity  can  be  over- 
come by  administering  higher  doses  of  jS,  agonist-^  and  by 
administering  systemic  corticosteroids.-*  Because  the  dose- 
response  relationship  for  jS,  agonists  is  log-linear,  a  10- 
fold  increase  in  the  do.se  of  jS,  agonist  is  necessary  to 
achieve  a  1-fold  increase  in  clinical  response.-^  In  adults 
who  are  not  responding  to  lower  doses  of  a  jS^  agonist, 
intermittent  doses  of  2.5-5.0  mg  of  albuterol  may  be  given 
via  nebulizer  every  20  min  or  via  continuous  nebulization 
of  a  total  dose  of  10-15  mg  over  1  h.'"  Patients  should  be 
carefully  monitored  for  adverse  effects  from  jS,  agonists. 
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Fig.  2.  Comparison  of  forced  expiratory  volume  in  the  first  second 
(FEV-,  percent  of  predicted)  in  patients  with  acute  severe  asthma 
randomized  to  either  albuterol  (Control:  lower  curve)  or  albuterol 
plus  ipratropium  bromide  (IB:  upper  curve).  Data  points  are  mean 
values,  and  brackets  represent  1  standard  deviation.  The  double- 
asterisks  (")  indicate  p  <  0.01 .  (From  Reference  42,  with  permission.) 


including  arrhythmia,  tachycardia,  tremor,  hypotension,  hy- 
pokalemia, hyperglycemia,  and  hypomagnesemia. 

Recent  studies  have  shown  that  in  many  instances  de- 
livery of  jSi  agonist  can  be  readily  accomplished  via  me- 
tered-dose  inhaler  (MDI)  with  holding  chamber  (ie,  spacer) 
rather  than  via  nebulizer. ^"-^■*  For  example,  in  moderate 
acute  asthma,  equal  efficacy  was  found  for  four  100  fig 
doses  of  inhaled  albuterol  via  MDI  every  30  min  or  2.5  mg 
of  nebulized  albuterol  every  30  min.''-  The  total  amount  of 
albuterol  administered  via  MDI  with  holding  chamber  is 
substantially  less  than  that  delivered  via  nebulizer  and  is 
therefore  associated  with  fewer  adverse  effects.""'  How- 
ever, studies  evaluating  the  efficacy  of  the  MDI  holding 
chamber  as  a  delivery  system  for  jSj  agonists  in  acute 
severe  asthma  have  included  only  limited  numbers  of  pa- 
tients with  severe  airflow  obstruction  (eg,  forced  expira- 
tory volume  in  the  first  second  [FEV,]  s  30%  of  predicted 
or  PEF  <  120  L/min):  therefore,  nebulizer  is  preferred  if 
the  exacerbation  is  severe  or  if  there  is  any  concern  about 
the  patient's  ability  to  cooperate  with  the  treatment.  When 
using  a  nebulizer,  continuous  nebulization  is  more  effec- 
tive than  intermittent  administration  in  patients  with  se- 
vere airflow  obstruction  and  may  reduce  adverse  effects 
(Table  3).''^-^''  Continuous  nebulization  can  be  adminis- 
tered to  patients  with  refractory  asthma  until  the  episode 


10  20 

Time  to  Relapse,  d 

Fig.  3.  Kaplan-Meier  relapse  curves  from  patients  treated  with 
inhaled  budesonide  or  placebo  in  addition  to  a  7-day  course  of 
prednisone  following  emergency  department  treatment  for  acute 
asthma.  (From  Reference  54,  with  permission.) 
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Fig.  4,  The  effect  of  intravenous  (IV)  montelukast  (7  mg),  oral  montelukast  (10  mg),  and  placebo  on  forced  expiratory  volume  in  the  first 
second  (FEV,  percentage  change  from  baseline)  in  patients  with  persistent  asthma.  (From  Reference  65,  with  permission.) 


resolves.  Intravenous  and  subcutaneous  /S^  agonists  should 
generally  be  avoided  in  all  but  the  most  severe  e.xacerba- 
tions.  because  they  may  worsen  hypoxemia,  are  associated 
with  more  adverse  effects  and  may  play  a  role  in  the 
development  of  lactic  acidosis.-"'*  There  may  be  a  role  for 
subcutaneous  (^2  agonists  in  patients  with  the  most  severe 
asthma,  in  whom  delivery  of  inhalational  agents  to  the 
lower  airways  may  be  compromised.  For  example,  subcu- 
taneous administration  of  epinephrine  impro\ed  PEF  in 
60%  of  patients  not  responding  to  2  h  of  inhaled  metap- 
roteronol. '"  Epinephrine  should  be  used  cautiously  if  at  all 
in  pregnant  women,  because  of  vasoconstriction  of  utero- 
placental blood  flow. 

Anticholinergics 

The  autonomic  nervous  system  plays  a  regulatory  role 
in  the  tone  of  normal  and  asthmatic  airways.  Stimulation 
of  these  parasympathetic  fibers  through  the  vagus  nerve 
leads  to  smooth  muscle  contraction  and  mucus  release. 
Although  parasympathetic  activity  plays  only  a  minor  role 
in  the  pathogenesis  of  chronic  asthma,  it  may  substantially 
contribute  to  airflow  obstruction  in  acute  severe  asthma. 
Anticholinergic  agents  used  in  the  management  of  asthma 
block  parasympathetic  activity  by  antagonizing  the  mus- 
carinic cholinergic  receptors.  Tertiary  ammonium  com- 
pounds such  as  atropine  are  easily  absorbed  from  the  gas- 
trointestinal tract  and  cross  the  blood  brain  barrier,  leading 
to  substantial  adverse  effects.  The  newer  quaternary  am- 
monium compounds  ipratropium  bromide  and  gjycopyro- 
late  minimize  those  adverse  effects  because  they  do  not 
cross  the  blood  brain  barrier  and  have  minimal  gastroin- 
testinal absorption.-"' 

The  addition  of  an  anticholinergic  agent  during  treat- 
ment of  acute  asthma  provides  more  effective  bronchodi- 


lation  than  a  selective  jS,  agonist  alone.-*'  In  adults,  ipra- 
tropium bromide  plus  albuterol  (480  /n,g  albuterol  and  84 
;Lig  ipratropium  bromide  via  MDI  with  spacer  every  10 
min)  resulted  in  a  48.1%  greater  improvement  in  rav,  at 
the  end  of  3  h  of  treatment  than  the  control  group  that 
received  albuterol  but  no  ipratropium  bromide  (Fig.  Z).-*- 
That  finding  is  consistent  with  2  other  randomized  con- 
trolled trials  in  adults,  both  of  which  found  a  modest  ben- 
efit to  FEV,:  91  and  113  mL,  respectively,  higher  than 
treatment  with  albuterol  alone. ^'^  A  meta-analysis  of  stud- 
ies adding  ipratropium  to  albuterol  in  adults  concluded 
that  the  greatest  benefit  was  in  patients  with  the  most 
severe  airflow  obstruction.^'  One  study  evaluated  the  du- 
ration of  therapy  and  found  that  continued  benefit  is 
achieved  by  the  addition  of  ipratropium  bromide  up  to  the 
first  36  h  of  hospitalization.^'^  A  decrease  in  hospital  ad- 
mission rates  has  been  observed  in  a  number  of  controlled 
studies.-"  -"'-"  Length  of  hospital  stay  was  also  shorter  (5.4 
d  vs  4.1  d)  for  patients  treated  with  the  addition  of  ipra- 
tropium bromide  during  initial  management.-*^ 

Corticosteroids 

At  present,  systemic  corticosteroids  are  the  most  reli- 
able way  to  gain  control  of  airway  infiamniation  in  pa- 
tients with  acute  asthma.  Systemic  corticosteroids  reverse 
the  down-regulation  of  /B,  adrenergic  receptors  that  occurs 
in  patients  using  increased  doses  of  jSj  agonists.-'-'  Most 
patients  benefit  from  early  institution  of  systemic  cortico- 
steroids during  acute  exacerbations.  Meta-analyses  of  ran- 
domized controlled  trials  found  significantly  lower  risk  of 
hospital  admission  when  systemic  corticosteroids  were  ad- 
ministered.-"*-*'* For  example,  in  a  randomized  controlled 
trial  comparing  intravenous  methylprednisolone  to  placebo. 
9  of  48  patients  required  hospitalization  m  the  corticoste- 
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roid  group,  whereas  23  of  49  patients  required  admission 
in  the  control  group. '^"  Oral  and  intravenous  administration 
appear  to  be  equally  effective,  as  long  as  the  patient  is  able 
to  tolerate  oral  medications.-'"  A  minimum  dose  of  30  mg 
prednisone  or  equivalent  every  6  h  initially  appears  to  be 
required  for  good  efficacy.-***  Some  studies  have  shown  a 
small  additional  benefit  from  doses  as  high  as  120  mg 
methylprednisolone  every  6  h.'"'  although  the  magnitude  is 
small  and  a  number  of  studies  do  not  support  that  more 
aggressive  dosing  regimen.''-  Oral  steroids  should  gener- 
ally be  continued  until  PEF  is  >  70%  of  predicted  or  of 
personal  best. 

After  an  acute  exacerbation.  12-16%  of  patients  will 
relapse  and  develop  recunent  exacerbations.  Oral  cortico- 
steroids clearly  reduce  the  rate  of  relapse  in  the  first  7-10 
d  following  moderate  to  severe  acute  asthma  episodes.^' 
Inhaled  corticosteroids  should  be  initiated  at  the  same  time 
as  systemic  corticosteroids  to  prevent  future  asthma  exac- 
erbations, and  may  further  reduce  the  relapse  rate  after  an 
exacerbation.  A  randomized  controlled  trial  found  a  48% 
lower  rate  of  relapse  (defined  as  unscheduled  office  visits 
or  worsening  asthma  symptoms  over  the  first  21  d)  when 
inhaled  budesonide  (1.600  /ng/d)  was  added  to  a  course 
of  oral  corticosteroids  following  an  asthma  exacerbation 
(Fig.  3).« 

Methylxanthines 

Aminophylline  is  relatively  ineffective  as  a  bronchodi- 
lator  in  patients  presenting  with  acute  severe  asthma.  The 
bronchodilating  effect  of  aminophylline  is  inferior  to  the 
effect  of  a  selective  jS;  agonist.''^  and  there  are  greater 
adverse  effects  of  tremor,  nausea,  anxiety,  and  palpitations 
when  using  the  combination  of  a  ^2  agonist  and  aminoph- 
ylline.-'^*' Unlike  ipratropium  bromide,  the  addition  of  am- 
inophylline does  not  generally  result  in  additional  bron- 
chodilation."  A  number  of  studies  have  found  that 
aminophylline  is  ineffective  at  improving  airflow  obstruc- 
tion when  patients  are  already  being  treated  with  a  selec- 
tive jS;  agonist.-'''  However,  ai-ninophylline.  like  other 
phosphodiesterase  inhibitors,  has  anti-intlammatory  prop- 
erties.-''* Despite  no  additional  reduction  in  airflow  limita- 
tion, some  studies  have  noted  a  lower  hospital  admission 
rate  with  the  use  of  aminophylline.'^*^''  For  example,  in  a 
placebo-controlled  trial  of  low-dose  aminophylline  (mean 
concentration  9.7  mg/L).  although  airflow  obstruction  was 
no  different  with  the  addition  of  aminophylline  early  on 
during  therapy,  there  was  a  3-fold  difference  in  the  admis- 
sion rate:  21%  in  the  placebo  group  versus  6%  in  the 
aminophylline  group.'"  Other  studies  conflict  with  those 
findings,  but  a  meta-analysis  of  6  trials  found  a  trend  (p  = 
0.06)  toward  fewer  hospital  admissions  with  the  addition 
of  aminophylline.-'^''  A  sensible  approach  may  be  to  add 
aminophylline  for  a  target  serum  concentration  of  10  mg/L 


in  patients  with  poor  initial  response  to  |3^  agonists,  anti- 
cholinergics, and  corticosteroids  o\er  a  period  of  hours. 

Leukotriene  Modifiers 

Leukotriene  modifiers  have  become  an  important  com- 
ponent of  therapy  for  chronic  asthma.  The  release  of  cys- 
teinyl  leukotrienes  into  the  airways  of  asthmatic  individ- 
uals causes  smooth  muscle  contraction,  vascular 
permeability,  and  mucus  release  that  is  mediated  through 
a  specific  receptor  {CysLT,).'^'  Cysteinyl  leukotrienes  also 
have  a  role  in  the  recruitment  of  eosinophils  to  the  air- 
ways. There  are  currently  no  published  clinical  trials  using 
these  agents  in  the  management  of  acute  asthma;  however, 
it  is  clear  that  leukotrienes  are  released  during  an  asthma 
exacerbation'^-  and.  therefore,  blockade  of  leukotrienes  dur- 
ing an  asthma  exacerbation  may  prove  useful  in  addition 
to  other  therapies.  Treatment  with  systemic  corticosteroids 
does  little  initially  to  suppress  the  release  of  leukotrienes 
during  acute  asthma.'''  indicating  that  blockade  of  leuko- 
trienes could  complement  the  role  of  corticosteroids  in 
managing  airway  inflammation  during  acute  asthma.  In 
patients  with  moderate  stable  asthma,  an  oral  dose  of 
zafirlukast  has  a  bronchodilating  effect  that  occurs  within 
an  hour  and  that  is  additive  to  the  effect  of  j3;  agonist.'*^ 
Intravenous  montelukast.  which  is  not  yet  available  clini- 
cally, causes  bronchodilation  within  15  min  that  is  sus- 
tained for  24  h  in  patients  with  mild  to  moderate  stable 
asthma  (Fig.  4).''^  In  a  pilot  phase  II  study  in  which  201 
patients  with  acute  asthma  were  randomized  to  intrave- 
nous montelukast  or  placebo  in  addition  to  standard  care, 
there  was  a  significant  (p  <  0.01 )  additive  impro\ement  in 
FEV,  at  20,  40.  and  60  min  after  montelukast  infusion, 
amounting  to  approximately  140  mL  greater  improvement 
in  FEV  I  at  the  20  min  measurement  point.'*  Further  re- 
search is  necessary  to  determine  if  leukotriene  blockade 
during  acute  asthma  has  a  beneficial  role  as  an  additive 
bronchodilator  and  anti-intlammatory  therapy  that  com- 
plements the  role  of  corticosteroids. 

Magnesium  Sulfate 

Hypomagneser-nia  may  be  present  in  patients  with  se- 
vere asthma,  especially  after  prolonged  use  of  fi^  agonists. 
Magnesium  sulfate  inhibits  smooth  muscle  contraction 
through  an  effect  on  calcium  channels.  In  case  series,  in- 
travenous infusion  of  magnesium  sulfate  resulted  in  sig- 
nificant bronchodilation  in  patients  with  severe  asthma, 
although  less  than  with  albuterol.''"  ''''^  Studies  on  the  use  of 
magnesium  sulfate  in  acute  asthma  have  shown  that  it  is  a 
safe  and  well  tolerated  addition  to  other  acute  asthma  ther- 
apies. Adding  magnesium  sulfate  to  other  treatments  for  a 
moderate  asthma  exacerbation  has  no  significant  effect  on 
measures  of  expiratory  flow  or  hospital  admission  rate.''''-'' 
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Hin\e\er.  patients  with  the  most  se\ere  airtlcnv  obstruc- 
tion, usually  with  failure  lo  initialh  respond  to  alhuterol. 
appear  to  benefit  from  the  addition  of  magnesium  sul- 
fate.''''^- in  a  meta-analysis  that  ineluded  pediatric  studies. 
Rowe  el  al  found  an  overall  y.<Srf  improvement  in  FEV, 
(percent  of  predicted)  and  a  significantly  lower  hospital 
admission  rate  among  patients  with  acute  severe  asthma 
treated  with  magnesium  sulfate.^'  It  is  reasonable  to  add 
magnesium  sulfate  to  other  therapies  for  acute  severe 
asthma  in  adults,  at  a  dose  of  1-2  g  over  20-40  min  in 
patients  without  renal  disease. 

Assessment  of  the  Response  to  Therapy 

Patients  who  are  improving  with  therapy  should  ideally 
be  observed  for  6  h  to  determine  the  likelihood  of  re- 
lapse.'" Patients  who  attain  a  stable  PEF  of  >  70%  of 
predicted  or  of  their  prior  best  are  generally  safe  to  dis- 
charge with  close  follow-up  (Fig.  5).  Patients  with  incom- 
plete response  to  therapy,  generally  with  PEF  in  the  range 
of  50-707f  of  predicted,  should  be  admitted  to  a  general 
medical  w  ard  equipped  for  frequent  respiratory  treatments. 
Patients  with  PEF  <  50%  of  predicted,  hypercapiiia.  al- 
tered sensorium.  or  deterioration  in  the  emergency  depart- 
ment should  be  admitted  to  the  intensive  care  unit. 

Heliox 

Increased  WOB  in  patients  w  ith  severe  asthma  results  in 
part  from  turbulent  airflow  across  narrowed  airways.  He- 
liox (a  blend  of  helium  and  oxygen,  usually  given  as  a 
70:30  mixture)  is  less  dense  than  air  and  crosses  narrowed 
airways  with  less  resistance.  This  decreases  the  WOB  and 
may  reduce  fatigue  in  patients  with  severe  asthma.  In  a 
randomized  controlled  trial  of  23  patients  with  acute  se- 
vere asthma.  PEF  was  improved  by  58.4%  after  20  min  of 
heliox.  compared  to  a  30%  oxygen  placebo  (Fig.  6).^-'  The 
effect  of  heliox  ceases  immediately  on  discontinuing  the 
mixtme  and  has  no  long-term  effect  on  airflow  limitation. 
In  some  patients  who  are  not  deteriorating  rapidly  but  are 
fatiguing,  heliox  may  be  considered  in  an  attempt  to  re- 
duce the  WOB  as  a  "bridge"  to  avoid  the  need  for  me- 
chanical ventilation.  The  ability  of  heliox  to  avoid  the  need 
for  mechanical  ventilation  has  not  been  determined.  Dur- 
ing mechanical  ventilation,  heliox  decreases  Paco,  ^nd  peak 
airway  pressure  and  therefore  may  protect  against  baro- 
trauma.'^ The  use  of  heliox  during  mechanical  ventilation 
also  may  facilitate  reducing  the  fraction  of  inspired  oxy- 
gen.^'' 

Noninvasive  Ventilation 

Noninvasive  positive-pressure  mask  ventilation  may  de- 
crease WOB  in  asthma  patients,  but  there  are  no  controlled 


trials  evaluating  this  as  a  supportive  therapy  for  asthma.  In 
an  uncontrolled  series  of  21  patients  with  acute  severe 
asthma,  nasal  continuous  positive  airway  pressure  of  5-7.5 
cm  HiO  improved  dyspnea  scores  and  reduced  respiratory 
rates.'''  In  another  series  of  17  patients  with  acute  severe 
asthma,  noninvasive  positive-pressure  ventilation  using  an 
inspiratory  pressure  averaging  14  cm  H^O  and  an  expira- 
tory pressure  of  4  cm  H,0  reduced  hypercapnia  and  im- 
proved hypoxemia.'**  Noninvasive  ventilation  should  not 
be  a  substitute  for  intubation  in  a  patient  who  is  deterio- 
rating, who  has  a  decreased  level  of  consciousness,  or  who 
has  increased  airway  secretions. 

Mechanical  Ventilation 

Patients  who  are  deteriorating  and  becoming  progres- 
sively fatigued  should  be  intubated  to  gain  better  airway 
control  and  provide  ventilatory  support.  The  decision  to 
intubate  is  primarily  a  clinical  judgment.  Patients  with 
respiratory  arrest,  circulatory  collapse,  or  intractable  re- 
spiratory acidosis  should  clearly  be  placed  on  mechanical 
V  entilation.  Other  signs  that  may  reflect  the  need  for  me- 
chanical ventilation  include  altered  level  of  consciousness, 
increasing  respiratory  muscle  fatigue,  inability  to  talk  in 
full  sentences,  and  rapid  deterioration  despite  aggressive 
treatment  measures.  Hypercapnia  is  only  a  relative  indi- 
cation for  mechanical  ventilation.  In  a  series  of  patients 
presenting  with  hypercapnia.  only  5  of  61  patients  required 
mechanical  ventilation.'" 

Once  the  decision  to  institute  mechanical  ventilation  has 
been  made,  it  is  important  to  select  a  ventilator  mode  and 
settings  that  minimize  hyperintlation.  Lung  hyperinflation 
results  in  decreased  venous  return  to  the  right  ventricle  and 
can  cause  hypotension  and  death.  In  particular,  high  minute 
ventilation,  in  the  period  immediately  l\)llovving  intubation 
or  subsequently,  is  to  be  avoided.  There  should  be  no 
impetus  to  quickly  normalize  P.|Co,-  rather,  the  goal  should 
be  to  maintain  adequate  oxygenation  and  pH  >  7.2.  Al- 
though there  have  been  no  direct  comparisons  to  assess 
different  ventilator  strategies  for  acute  severe  asthma,  it 
has  been  found  that  mortality  rates  were  lower  in  studies 
that  used  a  strategy  of  permissive  hypercapnia  once  me- 
chanical ventilation  was  initiated  (Table  4).**"  Because  rel- 
atively low  minute  ventilation  may  be  difficult  to  tolerate 
for  the  patient  with  acute  severe  asthma,  it  is  necessary  to 
administer  adequate  sedation,  and  it  may  even  be  neces- 
sary to  administer  neuromuscular  blocking  agents,  but  only 
when  the  patient  continues  to  have  difficulty  interacting 
with  the  ventilator  despite  treatment  with  drug  combina- 
tions that  include  high  doses  of  benzodiazepines,  narcot- 
ics, or  propofol.  The  use  of  neuromuscular  blocking  agents 
in  managing  acute  severe  asthma  is  associated  with  a  risk 
of  prolonged  neuromuscular  weakness  following  discon- 
tinuation of  treatment.**' 
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Initial  Rapid  Assessment 
Brief  history 

Focused  physical  examination 
Diagnostic  testing 


Reverse  Airflow  Limitation 

•  Inhaled  (ii  agonist 

•  Inhaled  anticholinergic 

•  MgSOa  if  exacerbation 
severe 

•  ?  Leukotriene  blockade 

Supportive  Care 
O2  saturation  >  90% 
Consider  hydration 
Monitor  for  arrhythmia 
Consider  intubation  for  impending 
respiratory  arrest 
Consider  heliox  or  noninvasive 
ventilation 


Limit  Airway  Inflammation 

•  Systemic  corticosteroids 

•  Consider  low-dose 
Aminophylline 

•  ?  Leukotriene  blockade 


Repeat  Assessment 
Physical  examination 
PEF 

O2  saturation  or  ABG 
Additional  diagnostic  tests:  chest  or 
neck  radiographs 


Good  Response 
FEV|OrPEF>70%of 
predicted 

Sustained  response  >  60  min 
(preferably  longer) 
Symptoms  resolved 


Incomplete  Response 
FEV|  or  PEF  >  50%  but  <  70%  of 
predicted 

Continuing  symptoms 
Improving  over  time 


Poor  Response 
FEV|  or  PEF  <  50%  of 
predicted 
Pacoj  >  42  mm  Hg 
Fatiguing,  drowsy,  or  conftised 


Discharge  Home 
Inhaled  Pj  agonist  as  needed 
Systemic  corticosteroids 
(most  patients) 
Continue  or  initiate  inhaled 
corticosteroid 
Arrange  follow-up 
Patient  education 


Improved 


Admit  to  Hospital  Ward 
Monitor  Oi  saturation  and  PEF 
O2  to  achieve  saturation  >  90% 
Continue  inhaled  P2  agonist 
Continue  inhaled  anticholinergic 
(36  h) 

Systemic  corticosteroid 
Continue  or  initiate  inhaled 
corticosteroid 


Improved 


Admit  to  Intensive  Care  Unit 
Monitor  O2  saturation  and 
cardiac  rhythm 
Frequent  vital  signs 
Oi  to  achieve  saturation  >  90% 
Consider  the  need  for 
mechanical  ventilation 
Inhaled  P2  agonist  via 
continuous  nebulization 
Inhaled  anticholinergic 
Intravenous  corticosteroids 


Fig.  5.  Overview  of  the  initial  management  and  disposition  of  patients  treated  for  acute  severe 
arterial  blood  gas  measurement.  FEV,  ^^  forced  expiratory  volume  in  the  first  second. 


asthma.  PEF  =  peal<  expiratory  flow.  ABG  ^ 


High  peak  airway  pressure,  which  is  usually  present 
during  a  severe  asthma  exacerbation,  reflects  high  airway 
resistance  from  hronchoconstriction.  Increased  peak  pres- 
sures should  be  treated  aggressively  with  bronchodilators 
and  anti-inflammatory  therapies  and  may  additionally  be 
reduced  by  the  use  of  heliox  (see  above). ^"^  High  plateau 


pressures  (eg,  >  30  cm  H,0)  are  often  present,  resulting 
from  air  trapping  and  hyperinflation  rather  than  a  decrease 
in  static  lung  compliance.  Air  trapping  occurs  because  the 
expiratory  time  is  prolonged  by  bronchoconstriction  and  is 
insufl'icient  to  permit  full  exhalation  to  occur  prior  to  the 
initiation  of  the  next  breath,  resultim:  in  elevated  intrinsic 
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Fig.  6.  The  effect  of  heliox  (70%  helium,  30%  oxygen)  on  peak 
expiratory  flow  (PEF  percent  of  predicted)  in  individuals  with  acute 
severe  asthma,  compared  to  a  control  group  who  received  30% 
oxygen.  (From  Reference  74,  with  permission.) 


positive  end-e.\piratory  pressure  (auto-PEEP).  Air  trap- 
ping increases  the  risk  of  barotrauma  and  results  in  de- 
creased venous  return  that  may  necessitate  volume  loading 
with  intra\enous  crystalloid  solutions.  Air  trapping  can  be 
minimized  by  measures  that  prolong  the  expiratory  time, 
including  reducing  respiratory  rate  (and  therefore  minute 
ventilation)  and  increasing  inspiratory  tlow  (eg.  >  100 
L/minl.  Other  measures  that  decrease  the  minute  ventila- 
tion by  limiting  carbon  dioxide  production  include  deep 
sedation  or  paralysis  and  avoidance  of  overfeeding. 

General  Anesthesia 

The  inhalational  anesthetic  diethyl  ether  was  noted  long 
ago  to  cause  bronchodilation.  Halothane.  enflurane,  and 
isotlurane  are  inhalational  anesthetics  in  current  use  that 
have  similar  bronchodilatory  properties.  In   12  patients 


treated  with  ['<  halothane  during  acute  severe  asthma  re- 
quiring mechanical  \cnlilation  there  was  a  rapid  reduction 
in  airflow  obstruction,  improvement  in  peak  airway  pres- 
sure, and  reduction  in  hy|icrcapnia.'''  Inhalational  anesthe- 
sia should  only  be  used  as  a  measure  of  last  resort,  since 
prolonged  use  is  associated  with  substantial  risks,  includ- 
ing arrhythmia,  niyocanlial  depression,  and  vasodilation 
leading  to  hypotension. 

Follow-Up 

A  severe  asthma  exacerbation,  especially  a  near-fatal 
event,  should  prompt  close  follow-up  to  prevent  further 
severe  asthma  episodes  and  to  lessen  the  risk  of  fatal  asthma. 
In  the  year  following  an  asthma  hospitalization,  the  rela- 
tive risk  of  subsequent  hospitalization  for  asthma  is  16 
times  as  great  as  for  an  asthmatic  not  hospitalized  in  the 
prior  year.^  The  risk  of  a  fatal  asthma  exacerbation  in  the 
6  years  following  intensive  care  unit  admission  for  asthma 
is  22.6%  for  all  ages,  36.27c  in  adults  over  the  age  of  40, 
and  especially  high  in  cigarette  smokers.**^ 

Education  for  patients  suffering  severe  asthma  exacer- 
bations should  include  a  strong  message  about  the  need  to 
regularly  use  controller  medications,  especially  an  inhaled 
corticosteroid,  to  prevent  asthma  exacerbations,  and  a  clear 
action  plan  to  identify  an  impending  exacerbation  so  that 
additional  therapy  can  be  added  promptly.  In  this  group  of 
patients,  monitoring  PEF  at  home  may  be  useful  to  detect 
the  onset  of  an  exacerbation  and  to  monitor  the  effect  of 
therapy.'^  Patients  with  a  history  of  severe  asthma  may  be 
poor  perceivers  of  the  severity  of  airflow  obstruction,''  and 
a  change  in  PEF  may  help  those  individuals  recognize  an 
impending  exacerbation.  Additionally,  elevated  PEF  vari- 
ability, representing  inctmiplete  suppression  of  airway  in- 
flammation, is  a  substantial  risk  factor  for  hospitalization 


Table  4.       Comparison  of  Available  Case  Series  Using  Either  Permissive  Hypercapnia  or  Traditional  Mechanical  Ventilation  During  Treatment  of 
.Acute  Severe  Asthma 


Year  Published 

With  Permissive 

Hypercapnia 

Without  Permissive 

Hypercapnia 

1984 

1990 

1991 

1992 

1992 

1994 

1983 

1986 

1986 

1992 

Number  in  series 

34 

24 

59 

61 

73 

35 

26 

34 

48 

32 

Mortality  rate  {%) 

0 

0 

3.4 

3.3 

4.0 

3 

23 

9 

2* 

22 

Days  on  MVf 

2.5 

NA 

0.7 

2 

NA 

1.5 

NA 

4.9 

1.6 

3.6 

Complications  (n) 

Barotrauma 

i 

3 

3 

I 

17 

3 

3 

6 

1 

6 

Hypotension 

15 

NA 

16 

NA 

27 

4 

NA 

12 

17 

8 

Pneumonia 

7 

2 

5 

2 

NA 

NA 

1 

12 

NA 

8 

Arrhythmia 

4 

3 

14 

7 

8 

0 

NA 

NA 

NA 

7 

"29  of  48  episodes  represctit  ;i  single  palicnl 

tMean  number  of  day >  of  nieLlianiLal  ventilation  (MV) 

NA  =  not  available 

(Adapted  from  Reference  SO  i 
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for  asthma/"'  Poor  compliance  with  therapy  has  been  noted 
in  individuals  who  suffer  fatal  asthma  exacerbations;- there- 
fore, in  patients  with  a  history  of  near-fatal  asthma,  every 
effort  should  be  made  to  provide  education  about  the  need 
for  ongoing  preventive  therapy 

Summary 

Acute  asthma  can  occur  in  all  asthma  patients,  although 
the  highest  risk  is  with  patients  who  have  had  prior  epi- 
sodes of  life-threatening  asthma.  Rapid  recognition  and 
early  intervention  with  anti-intlammatory  therapies,  pri- 
marily corticosteroids,  prevents  the  progression  of  the  ex- 
acerbation. Bronchodilation  and  relief  of  airflow  obstruc- 
tion is  best  achieved  with  a  selective  inhaled  jS^  agonist 
along  with  an  anticholinergic  agent.  Magnesium  sulfate 
should  be  considered  if  there  is  severe  airflow  obstruction 
or  poor  initial  response  to  jSi  agonists.  Aminophylline  and 
leukotriene  modifiers  may  prove  useful  for  acute  asthma, 
when  used  in  addition  to  other  therapies,  although  addi- 
tional research  on  this  subject  is  required.  Patients  with 
delayed  response  to  therapy  but  who  are  not  deteriorating 
rapidly  may  benefit  from  heliox  or  noninvasive  ventilation 
to  gain  time  to  allow  anti-inflammatory  therapies  to  take 
effect.  If  mechanical  ventilation  is  required,  a  strategy  that 
minimizes  the  risk  of  hyperinflation  and  hemodynamic 
instability  should  be  employed.  The  patient  should  be  ad- 
mitted to  the  hospital  unless  there  is  rapid  clinical  resolu- 
tion and  restoration  of  PEF  to  >  70%  of  predicted.  When 
the  patient  is  discharged  from  the  hospital  a  clear  plan 
should  be  in  place  to  effectively  treat  airway  inflamma- 
tion, and  the  patient  should  be  carefully  educated  about 
asthma  and  the  means  to  prevent  further  episodes  of  acute 
asthma. 
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Introduction 

A  55-year-old  woman  with  pneumonia  and  septic  shock 
developed  acute  respiratory  distress  syndrome  ( ARDS)  and 
was  enrolled  into  the  low  tidal  \olunie  (V, )  ventilation 
study  of  the  National  Heart,  Lung,  and  Blood  Institute's 
ARDS  Network.'  The  protocol  required  that  Vj  be  re- 
duced to  as  low  as  4  niL/kg  (predicted  body  weight)  to 
minimize  ventilator-induced  lung  injury  by  maintaining 
the  end-inspiratory  plateau  pressure  (Ppi  at'  —  -^^  cm  H2O. 
(For  further  information  on  the  ARDS  Network  protocol, 
go  to  the  ARDS  Network  web  site  at  http://hedwig.mgh. 
harvard.edu/ardsnet/.)  The  patient's  breathing  was  sup- 
ported with  a  mechanical  ventilator  (Driiger  E-1.  Driiger, 
Telford,  Pennsylvania)  in  the  volume  assist/control  mode. 
On  ARDS  Day  2,  the  patient  required  positive  end-expi- 
ratory pressure  (PEEP)  of  16  cm  H^O  and  fraction  of 
inspired  oxygen  (Fk,  )  of  0.90  to  maintain  P^q  of  70  mm 
Hg.  Vj  of  290  mL  (4.9  mL/kg)  and  respiratory  rate  of  32 
breaths/min  were  required  to  keep  Ppi  at  —  -^0  cm  H^O 
and  produce  pH  of  7.33  and  Paco,  of  "^^  "^ni  Hg.  Trigger 
sensitivity  was  set  at  -1  cm  H^O  below  PEEP,  and  peak 
inspiratory  flow  was  set  at  80  L/min.  During  periods  of 
controlled  mechanical  ventilation  when  spontaneous 
breathing  attempts  were  absent,  intrinsic  PEEP  measure- 
ments were  consistently  1  cm  H^O  above  the  set  PEEP 
level.  Clinicians  noted  intermittent  periods  when  the  mea- 
sured Ppi  AT  varied  between  24  and  40  cm  H^O,  whereas 
the  exhaled  Vy  often  fluctuated  by  >  100  niL  (or  1.7 
niL/kg).  During  these  periods,  spontaneous  breathing  at- 
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tempts  were  noted  and  the  total  respiratory  rate  was  sel- 
dom more  than  4  breaths  above  the  set  respiratory  rate.  On 
physical  examination  the  patient  appeared  to  be  asynchro- 
nous with  the  ventilator.  Her  inspiratory  efforts  appeared 
to  commence  at  peak  inspiration,  and  intermittently  she 
was  able  to  trigger  extra  mechanical  breaths.  Coinciden- 
tally,  an  esophageal  balloon  had  been  placed  to  calculate 
transmural  central  venous  pressure,  and  a  pulmonary  me- 
chanics monitor  ( Ventrak,  Novametrix,  Wallingford,  Con- 
necticut) attached  to  the  esophageal  balloon  assessed  pa- 
tient-ventilator interactions  (Fig.  1). 

Questions 

1 .  Using  the  negative  deflections  in  esophageal  pressure 
(Pps)  to  locate  the  patient's  inspiratory  effort,  are  there 
coiiesponding  abnoiinalities  in  the  appearance  of  the  flow, 
airway  pressure  (Paw'-  ^nd  \j  scalar  waveforms'? 

2.  Based  on  the  appearance  of  the  flow.  Paw  ^nd  V^. 
scalar  waveforms,  can  inspiratory  efforts  that  successfully 
triggered  mechanical  breaths  be  distinguished  from  those 
that  failed  to  trigger  extra  breaths'.' 

3.  Based  on  the  difference  between  the  end-expiratory 
Pp^  and  the  Pj.^;  at  the  point  where  inspiratory  flow  and 
Paw  become  positive,  can  the  intrinsic  PEEP  level  be 
estimated'.' 

Answers 

In  Figure  1,  Point  A  represents  a  "noncaptured"  inspira- 
tory effort  in  which  the  patient  could  not  trigger  a  breath 
from  the  ventilator.  The  noncaptured  breathing  effort  can 
be  detected  by  3  aspects  of  the  expiratory  waveforms. 
First,  there  was  a  premature  drop  in  expiratory  flow,  to  0 
L/min.  followed  by  an  additional  phase  of  expiratory  flow. 
Second,  early  in  the  expiratory  phase  there  was  a  sharp 
drop  in  Paw  to  PEEP,  followed  by  the  Paw  transiently 
rising  back  above  PEEP  at  the  end  of  the  second  expira- 
tory phase.  Furthermore,  in  all  \entilator-delivered  breaths 
that  were  followed  by  a  prematiue  inspiratory  effort,  there 
was  no  stable  P,,,  at-  '^'I'.V  •'  ste;idy  dow  nw  aril  pressure- 
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Fig.  1.  Scalar  tracings  of  flow  (top),  airway  pressure  (middle,  solid  curve),  esophageal  pressure  (middle,  dashed  curve),  and  tidal  volume 
(lower)  exhibiting  evidence  of  patient-ventilator  asynchrony  dunng  lung-protective  ventilation. 


slope  that  paralleled  the  deflection  in  P^g.  Third,  the  sus- 
pension of  expiration  caused  by  the  noncaptured  inspira- 
tory effort  resulted  in  a  plateau  during  the  expiratory  decay 
in  the  Vj  waveform.  Point  B  represents  a  patient  breathing 
effort  sufficiently  strong  to  trigger  the  ventilator  into  in- 
spiration, resulting  in  a  ""stacked"  breath.  This  also  is  noted 
by  3  features  in  the  waveforms.  First,  there  was  an  abrupt 
drop  in  expiratory  pressure  below  PEEP,  followed  by  an 
inspiratory  phase  in  which  both  the  peak  P.^vv  3nd  the 
Ppi  AT  were  elevated  above  the  preceding  controlled  breath. 
This  suggested  that  the  end-inspiratory  volume  and  pres- 
sure had  exceeded  the  target  level  for  lung  protection. 
Second,  the  inspiratory  effort  caused  an  early  disruption  in 
expiratory  flow,  with  an  apparently  diminished  peak  ex- 
piratory flow.  (However,  as  all  breaths  in  this  tracing  ei- 
ther have  a  truncated  expiratory  flow  pattern  because  of 
patient  effort  or  an  augmented  peak  expiratory  flow  as  the 
trapped  volume  is  expelled  from  the  lungs  from  an  ele- 
\  ated  driving  pressure,  it  is  not  possible  to  determine  what 
the  patient's  peak  expiratory  flow  would  have  been  in  the 
absence  of  breathing  effort.)  Third,  there  was  an  abrupt 
truncation  in  the  expiratory  volume  tracing  after  the  pla- 
teau. On  the  subsequent  volume  waveforin,  the  expiratory 
volume  fell  below  0  niL.  indicating  at  least  partial  exha- 
lation of  the  volume  trapped  during  the  previous  breath. 
On  the  breath  preceding  Point  B  that  was  captured  by 
the  ventilator's  trigger  system,  end-expiratory  Pp^g  was  ap- 


proximately 15  cm  H^O.  and  the  Pgj  nadir  at  Point  B  (just 
preceding  the  positive  change  in  flow  and  P^w)  was  ap- 
proximately 7  cm  HiO.  Therefore,  a  Pf;^  change  of  ap- 
proximately 8  cm  H2O  was  required  to  trigger  a  ventilator 
breath.  Since  the  trigger  sensitivity  was  .set  at  -1  cm  H^O. 
the  intrinsic  PEEP  was  approximately  7  cm  H^O.  On  the 
noncaptured  breathing  effort  (Point  A),  the  estimated  Py^ 
change  was  approximately  7  cm  H^O. 

Discussion 

When  V  p  was  increased  to  6.0  inL/kg.  the  patient  quickly 
ceased  all  breathing  effort  and  Pplat  stabilized  at  ^?l  cm 
H2O.  The  appearance  and  cessation  of  the  patient's  breath- 
ing effort  was  reproducible  as  the  Vj  was  adjusted  back 
and  forth  between  5  and  6.0  mL/kg  over  several  minutes. 
The  level  of  sedation  was  increased  until  the  patient  ceased 
all  spontaneous  breathing  efforts.  Vj  was  returned  to  .5 
mL/kg  to  maintain  Ppi  ,\t  £  30  cm  HjO.  Because  the 
patient's  oxygenation  status  was  precarious,  we  did  not 
attempt  to  measure  her  spontaneous  Vj  demand  to  confirm 
patient-ventilator  V^  mismatching.  Alternatively,  the  asyn- 
chrony may  be  explained,  in  part,  by  a  "deflation"  or  "gasp 
reflex"  that  is  believed  to  aid  inflation  during  progressive 
lung  collapse.-  However.  3  aspects  of  this  case  suggest 
that  Wj  mismatching  was  a  likely  source  of  her  asyn- 
chrony: 
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1.  The  ahrupl  appearance  and  cessation  of  inspiratory 
ettorts  with  a  change  in  V,. 

2.  The  peak  inspiratory  flou  was  higii.  the  trigger  sen- 
sitivity was  low.  and  neither  \ariablc  clianged  wilii  the 
appearance  and  rest)lulion  ot  asynchroii) . 

3.  Patient  effort  occurred  consistently  aftei  the  ilelivery 
of  V , . 

Two  iniporlani  points  issue  from  this  incident  of  pa- 
lienl-senlilaior  asynchrony.  First,  apparent  patient-venti- 
lator V|  mismatching  may  result  in  asynchrony,  despite 
appropriate  settings  of  peak  inspiratory  flow,  mandatory 
respiratory  rate,  and  trigger  sensitivity.  Lung-protective 
ventilation  requires  control  of  the  end-inspiratory  volume 
and  pressure  in  order  to  prevent  ventilator-induced  lung 
injury  from  regional  lung  over-distention.'  This  case  illus- 
trates that  excessive  end-inspiratory  lung  xokmie  and  pres- 
sure paradoxically  can  occur  when  patient-ventilatiir  asyn- 
chrony results  in  breath-stacking.  Second,  this  patient's 
breathing  efforts  occuned  at  end-inspiration,  when  her  lung 
volume  and  alveolar  pressure  were  elevated.  Therefore  it 
was  more  difficult  for  her  to  achieve  the  trigger  sensitivity 
threshold  in  the  ventilator  circuit  and  trigger  extra  breaths. 
Mechanically  this  phenomenon  is  similar  to  the  "wasted 
efforts"  that  typically  occur  in  patients  with  obstructive 
lung  disease  and  intrinsic  ?££?."•  The  esophageal  pressure 
deflections  during  these  uncaptured  inspiratory  efforts  (ap- 
proximately 7  cm  H^O)  were  similar  to  the  effort  level 
expended  during  patient-triggered  breaths  in  ARDS  when 
a  traditional  V  p  size  is  used.'^ 

In  this  case,  the  clinical  importance  of  an  elevated  Pplat 
might  not  have  been  properly  elucidated  without  the  aid  of 
graphics  analysis.  In  other  words,  a  plausible  explanation 
for  the  elevated  Pplat  (based  on  the  physical  exam)  could 
be  transmitted  intra-abdominal  pressure  from  expiratory 
muscle  recruitment  during  asynchrony.  The  graphics  anal- 
ysis ruled  out  that  inteipretation  because  no  airway  pres- 
sure "spike"  appeared  during  the  end-inspiratory  pause 
time.  In  fact,  P^w  progressively  dissipated  during  the  end- 


inspiratory  pause  time  on  asynchronous  breaths.  Further- 
more, graphics  analysis  may  facilitate  detection  ot  this 
problem  when  anasarca  or  abdominal  tlistention  obscures 
the  detection  of  patient  ciTort  and  asynchrony  by  physical 
exam. 

Lung-protective  ventilation  requires  strict  ci)iitrol  over 
end-inspiratory  lung  volumes  and  pressures."  Therefore, 
the  liberal  use  of  sedation  and  the  possible  addition  of 
neuromuscular  blocking  agents  are  recommended  first  to 
treat  asynchrony  and  dysiinea."  However,  in  some  situa- 
tions increasing  sedation  or  using  neuromuscular  blocking 
agents  must  be  avoided.  Under  those  circumstances  a.syn- 
chrony  can  be  treated  either  with  airway  pressure-release 
ventilation''  or  any  other  pressure-targeted  mode  that  al- 
lows "free-breathing"  throughout  the  ventilatory  cycle.  Al- 
though volume  and  pressuie  taigets  wduld  be  violated,  the 
risk  of  ventilator-induced  lung  injury  probably  would  be 
less  than  allowing  breath-stacking  to  continue  in  a  vol- 
ume-targeted mode. 
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Nunn's  .4pplied  Respiratory  Physiology. 

."Sth  edition.  .Andrew  B  Ltinib  MB  BS.  Fore- 
word by  JF  Ntinn  MD  DSc  PhD.  Oxford. 
United  Kingdom:  Butterworth  Heinemann. 
20(X).  Hard  eover,  illustrated,  687  page.s. 
$115. 

Although  this  is  the  fifth  edition  of  this 
textbook,  it  is  the  first  written  by  Dr  Lumb. 
The  book  was  initially  conceived  and  writ- 
ten bv  Dr  Nunn — a  classic  book  ihat  bridged 
basic  pulmonary  physiology  and  its  clinical 
application.  Eventually  the  2  sections  were 
separated,  although  the  material  remained 
integrated.  The  cunent  edition  takes  the  con- 
cept one  step  further  by  including  a  section 
on  the  physiology  of  pulmonary  diseases. 
Though  this  is  a  textbook,  I  particularly  liked 
that  each  chapter  can  be  used  stand-alone, 
given  a  minimal  amount  of  basic  knowl- 
edge. Furthermore,  the  book  can  be  read  at 
different  levels:  a  first-year  student  can  read 
a  section  to  glimpse  an  overview,  whereas 
the  more  advanced  pulmonary  care  profes- 
sional can  ponder  the  importance  of  the  well- 
crafted  sentences.  Thus,  it  becomes  an  in- 
valuable reference  as  well  as  a  textbook. 
The  reader  could  be  overwhelmed  by  the 
size  of  the  tome  (nearly  700  pages),  but  it  is 
truly  3  books  in  one.  In  addition,  each  chap- 
ter is  divided  and  subdivided  into  small  sec- 
tions, so  that  the  reading  can  be  paced  and 
the  understanding  broken  down  into  man- 
ageable portions. 

The  first  part  is  entitled  "Basic  Princi- 
ples," and  it  covers  the  usual  physiology  of 
the  pulmonary  system.  The  very  first  chap- 
ter, however,  is  unique  to  this  book:  it's 
about  the  atmosphere.  Written  by  Dr  Nunn, 
the  chapter  explains  the  evolution  of  the 
atmosphere,  especially  the  oxygen  and  car- 
bon dioxide  in  it.  Though  this  chapter  may 
not  be  crucial  to  understanding  pulmonan 
physiology,  it  is  fa.scinating  reading.  The 
first  part  also  includes  I  chapter  on  func- 
tional anatomy.  3  chapters  on  the  v;irious 
aspects  of  lung  mechanics,  I  on  control  of 
breathing,  1  on  the  pulmonary  circulation,  4 
on  the  various  aspects  of  gas  exchange,  and 
I  on  the  nonrespiratory  functions  of  the  lung. 
I  like  the  wa\  the  topics  are  developed  log- 
ically. The  chapter  on  the  control  of  breath- 
ing, for  example,  is  sandwiched  between 
the  one  on  respiratory  system  resistance  and 


the  one  on  pulmonary  ventilation,  thus 
stressing  that  the  muscles  have  to  overcome 
the  system's  resistance  in  order  for  ventila- 
tion to  occur,  but  are,  in  turn,  controlled  by 
respiratory  neurons.  The  last  chapter  of  this 
part  is  on  the  nonrespiratoiA'  function  of  the 
lung,  and  it  is  a  nice  introduction  to  this 
complex  topic,  even  though  it  may  become 
outdated  sooner  than  the  rest  of  the  book. 

Each  chapter  is  well  illustrated  with  di- 
agrams, tables,  and  pictures,  well  placed  and 
complete.  Studying  the  figures  alone,  each 
with  its  detailed  legend,  could  provide  an 
understanding  of  the  topics.  The  clinical  im- 
portance of  the  material  is  always  evident. 
For  example,  in  discussing  the  diaphragm. 
3-dimensional  computed  tomograms  show 
a  normal  subject  and  a  patient  with  chronic 
obstructive  lung  disease  and  hyperinflation, 
clearly  showing  the  flattened  diaphragm 
domes.  Not  only  does  this  provide  informa- 
tion about  the  disease  process,  it  also  serves 
to  clarify  the  function  of  the  diaphragm  in 
general,  since  the  change  is  dramatic  and 
obvious  even  to  a  novice.  References  are 
provided  for  each  chapter,  and  they  are  up 
to  date,  considering  the  amount  of  tiine  re- 
quired to  write  such  a  large  book:  with  a 
copyright  date  of  2000,  citations  as  late  as 
1998  were  used. 

There  are  several  topics  that  nomially 
don't  appear  in  pulmonary  physiology 
books,  reminding  us  that  this  is  tmly  an 
applied  text.  For  example,  toward  the  end 
of  the  chapter  discussing  the  physiology  of 
carbon  dioxide  exchange  there  is  a  section 
on  capnography,  which  explains  the  normal 
capnograph  tracing  and  what  can  be  learned 
from  both  a  nomial  and  an  abnormal  cap- 
nograph— for  example,  the  placing  of  a  tra- 
cheal tube. 

The  second  part  of  the  book  is  on  applied 
physiology.  Some  of  the  topics  discussed 
here,  for  example  exercise  and  altitude,  ap- 
pear in  most  basic  pulmonary  physiology 
textbooks,  sometimes  as  separate  chapters, 
other  times  together  as  respiratory  function 
under  .stress.  Other  topics,  for  example  sleep 
and  anesthesia,  are  seldom  found.  The  other 
chapters  discuss  pregnancy  and  lung  growth, 
high  pressure,  closed  environments,  drown- 
ing, air  pollution,  anesthesia,  hypocapnia 
and  hypercapnia,  hypoxia,  anemia,  and  hy- 
peroxia. 


There  are  abundant  clinical  applications 
111  e\eiy  chapter.  For  example,  the  chapter 
on  pregnancy,  neonates,  and  children  pro- 
vides values  for  lung  function  during  the  3 
trimesters  of  pregnancy  and  discusses  treat- 
ment of  infant  respiratory  distress  syndrome 
and  theories  of  stidden  infant  death  syn- 
drome. The  chapter  on  anesthesia  discus.ses 
lung  function  during  the  postoperative  pe- 
riod. The  chapter  on  anemia  provides  an 
interesting  discussion  on  what  are  the  ap- 
propriate hemoglobin  levels  in  v;u"ious  clin- 
ical circumstances. 

The  physiology  of  low  oxygen  is  dis- 
cussed in  2  chapters:  one  on  high  altitude 
and  fl\  ing  covers  the  usual  material  as  well 
as  infomiation  on  cabin  pressure  and  air 
quality.  The  other  chapter,  entitled  "Hypox- 
ia." concentrates  on  the  cellular  effects  of 
hypoxemia,  but  not  its  causes,  in  contrast  to 
the  chapter  on  changes  in  carbon  dioxide 
tension,  which  discusses  both  the  causes  and 
effects  of  hypocapnia  and  hypercapnia. 

On  my  wish  list  for  this  part  is  a  chapter 
on  pulmonary  function  testing.  Though  this 
topic  is  discussed  throughout  the  book.  I 
would  like  to  see  the  infomiation  collected 
together  in  one  place,  because  I  think  it  is 
an  important  clinical  subject  for  respiratory 
therapists  at  all  le\els. 

The  third  part  of  the  book,  "Physiology 
of  Pulmonary  Diseases,"  comprises  8  chap- 
ters. Some  topics,  such  as  artificial  ventila- 
tion and  extrapulmonary  gas  exchange.  co\- 
ered  in  one  chapter  each,  are  not  diseases  at 
all.  Nevertheless,  these  chapters  provide 
good  discussions  of  the  management  and 
pathophysiologic  consequences  of  these  mo- 
dalities. The  chapter  on  lung  transplaiUatioii 
discusses  fairly  recent  (1998)  infomiation 
on  indications,  outcomes,  and  important 
physiologic  differences  between  a  nonnal 
lung  and  a  transplanted  one.  which  has  no 
nerves  or  lymphatics  and  is  exposed  to  im- 
munosuppressive therapy. 

Part  3  opens  with  a  chapter  on  ventila- 
toi"v  failure,  which  picks  up  w  here  the  chap- 
ter on  hypoxia  left  off  The  remaining  chap- 
ters in  this  part  discuss  pulmonary  diseases, 
grouped  in  a  somewhat  nonstandard  way,  at 
least  for  an  American  reader.  The  chapter 
on  ain\  ays  diseases  includes  cystic  fibrosis 
ill  addition  to  asthma  and  chronic  obstruc- 
tive pulmonary  diseases.  The  chapter  on  pa- 
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renL-hyinal  lung  disease  co\ers  pulmonary 
collapse,  pneumonia,  and  fibrosis.  The  pul- 
monary \a,scular  disease  chapter  follows  the 
norm  more  closely,  including  edema,  em- 
bolism, and  pulmonary  hypertension.  All  of 
those  chapters,  and  one  on  acute  lung  in- 
jury, discuss  the  causes,  mechanisms,  etiol- 
ogy, treatment,  and  mea.surements  of  the  var- 
ious diseases  and  syndromes  as  appropriate 
or  known.  They  pro\ide  a  good  overview 
for  the  beginning  clinician  and  a  good  source 
of  references  for  further  reading. 

Six  appendixes  conclude  the  book.  Ap- 
pendix A  has  a  very  clear  and  detailed  ex- 
planation of  the  international  system  of  units 
(Systeme  Internationale),  which  is  based  on 
the  meter,  kilogram,  and  second.  The 
Systeme  Internationale  units  are  used 
throughout  the  book,  alongside  the  older  sys- 
tem (centimeters,  grams,  seconds):  for  ex- 
ample. kPa  (kilopascals)  along  with  mm  Hg. 
Thus,  this  appendix  is  very  useful.  .'Appen- 
dixes B  through  D  cover  material  that  is 
sometimes  found  within  the  text  of  pulmo- 
nary phvsiology  texts,  including  gas  laws, 
conversion  factors,  and  symbols  and  abbre- 
viations. Appendix  E  has  nomograms  and 
correction  charts,  probably  not  as  useful  as 
they  once  were,  given  the  prevalence  of 
pocket  computers.  Appendix  F  is  my  favor- 
ite: a  clear,  succinct,  and  well-illustrated  ex- 
planation of  the  mathematical  functions  that 
govern  pulmonary  physiology.  This  topic  is 
seldoin  cmered  in  a  basic  physiology  text- 
book, but  is  so  important  in  understanding 
the  relationships  among  the  variables.  Many 
pulmonary  care  providers  have  only  a  fuzzy 
notion  of  the  mathematics  invohed.  so  Ap- 
pendix F  is  an  excellent  addition  to  this  text- 
book. 

This  book  should  be  on  the  shelf  of  all 
pulmonary  professionals,  from  medical  to 
respiratory  care  students,  from  respiratory 
physiologists  to  seasoned  clinicians.  It  is  a 
great  textbook  for  a  respiratory  physiology 
course  because  the  clinical  correlations  re- 
inforce the  basic  material. 

Marcy  F  Petrini  PhD 

Division  of  Pulmonar>  and  Critical  C;ire 

Department  of  Medicine 

University  of  Mississippi  Medical  Center 

Jackson.  Mississippi 

Structure  &  Function  of  the  Body.  1  lih 
edition.  Gary  A  Thibodeau  PhD  and  Kevin 
T  Patton  PhD.  St  Louis:  Mosby.  2000.  Soft 
cover,  illustrated,  528  pages  plus  glossary 


and  index,  plus  CD-ROM  and  companion 

Siudenl  Sur\ i\al  Guide.  $.^2.95. 

This  is  the  1  1th  edition  of  this  general 
anatomy  and  physiology  text.  That  fact  is  a 
testimony  to  its  continued  use  in  curricula 
for  the  allied  medical  professions  and  nurs- 
ing, including  those  who  will  become  read- 
ers of  Ri-sFiRAroRY  Care.  It  also  says  some- 
thing positive  about  the  book's  ability  to 
adapt  to  changing  audiences  who  now  ex- 
pect the  "textbook"  to  provide  contempo- 
rary learning  techniques  such  as  multimedia 
support  and  web-connected  learning. 

The  text  is  quite  readable  at  the  under- 
graduate level.  It  centers  on  2  underlying 
themes:  presenting  normal  structure  and 
function  and  showing  how  they  support  ho- 
meostasis in  the  body.  These  themes  are 
presented  in  the  introductory  chapter  and 
followed  throughout  the  book.  The  contents 
follow  a  traditional  system-by-system  ap- 
proach that  makes  the  book  adaptable  to 
most  survey  courses  that  would  lead  to  more 
intensive  study  later  on.  Also,  like  most 
works  on  broad  topics,  it  takes  a  modular 
approach  to  learning,  with  learning  objec- 
ti\es  stated  at  the  beginning  of  each  chapter 
( module )  and  learning  evaluations  at  the  end. 
The  book's  330  color  illustrations  are  gen- 
erally large,  bright,  and  clearly  labeled,  with- 
out being  overly  obtrtisive  in  the  text.  There 
are  learning  boxes  throughout  that  contain 
subject-related  applications  on  health  and 
well-being,  clinical  interventions,  and  re- 
search, issues,  and  trends.  These  are  usually 
well-placed  in  the  chapters  and  offer  the 
kinds  of  applications  that  make  anatomy  and 
physiology  more  enticing  to  future  health 
practitioners  than  would  be  a  more  mun- 
dane collection  of  diagrams  of  anatomical 
structures  and  descriptions  of  complex  prin- 
ciples. As  one  example,  in  the  chapter  on 
the  respiratory  system  there  is  an  overview 
of  the  current  National  Emphysema  Treat- 
ment Tnal  study  on  lung-\olume-reduction 
surgery.  There  are  also  end-of-chapter  tools 
such  as  chapter  summaries,  detailed  topic 
outlines,  new  vocabulary  lists,  study  ques- 
tions that  require  the  student  to  explain  con- 
cepts, and  objective-type  practice  tests. 

This  1 1th  edition  also  contains  other  use- 
ful supplementary  tools  for  approaching  a 
complex  subject — perhaps  for  the  first  time 
since  high  school  general  biology.  This  edi- 
tion includes  a  separate  Student  Siin-ival 
Guide,  a  small  booklet,  written  by  one  of 
the  co-authors,  that  contains  study  tips,  in- 
cluding "proven  techniques "  on  studying. 


note-taking,  test-taking,  and  some  summa- 
ries of  physiology  concepts.  Ha\  ing  taught 
strticturc  and  function  courses  in  5  respira- 
tory therapy  programs  over  the  years.  I  can 
say  that  most  of  these,  both  generic  and 
subject-specific,  make  good  sense  for  stu- 
dents to  pursue.  Unfortunately,  unless  the 
instructor  directly  incorporates  the  booklet 
into  the  course,  the  student  may  set  it  aside 
unread  and  get  none  of  the  "brilliant  suc- 
cess" it  promises.  Teachers  need  to  facili- 
tate its  use. 

The  Panorama  CD-ROM  disk  included 
with  the  book  contains  a  few  supplemental 
illustrations  for  each  systein  and  some  con- 
cepts reviewed  in  the  book.  1  found  the  il- 
lustrations, boxes,  and  tables  in  the  text  to 
be  quite  adequate  for  most  students,  but  the 
supplemental  ones  on  the  disk  may  strike  a 
chord  for  younger  students  now  geared  to- 
ward that  multiinedia  teaching  technique. 
In  my  opinion,  more  important  on  the  disk 
are  the  practice  quizzes  that  are  not  included 
in  the  text.  There  aren't  many  questions  of- 
fered, so  adding  more  interactive  evalua- 
tions is  one  improvement  that  could  be  made 
in  the  next  edition.  The  Mosby  Web  site. 
http://www.harcourthealth.com/MERLIN. 
is  accessible  with  a  Web  site  pass  code  that 
is  included  with  the  book.  It  offers  oppor- 
tunities to  hook  up  with  related  links  that 
the  student  would  otherwise  need  consider- 
able on-line  time  to  find.  The  available  In- 
structor's Resource  Manned  and  Test  Bank 
contains,  amongst  other  tools,  a  battery  of 
test  questions  and  the  answers  to  the  study 
and  critical  thinking  questions  at  the  end  of 
each  chapter  in  the  text.  The  answers  to  the 
objective  practice  tests  are  given  in  the  text. 
When  looking  at  the  total  resources  avail- 
able for  using  the  text  in  a  course.  I  wonder 
how  many  can  be  employed  without  the 
sheer  number  becoming  difficult  to  manage 
by  both  teacher  and  student.  The  instructor 
would  need  to  select  the  ones  appropriate 
for  the  particular  course  setting  and  the  needs 
and  level  of  the  students. 

The  only  learning  tool  I  found  misplaced 
was  the  "study  tips"  box  that  always  occurs 
at  the  end  of  the  text  chapter  rather  than  at 
the  beginning.  It  would  make  more  sense  to 
present  this  box  along  with  the  learning  ob- 
jectives in  the  introduction  of  the  chapter, 
so  the  student  could  benefit  from  the  advice 
while  reading  the  chapter. 

One  potential  difficulty  in  reviewing  an 
introductory  text  on  a  subject  as  complex  as 
anatomy  and  physiology  is  mistakenly  ap- 
plying the  same  standard  for  detail  that  one 
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would  expect  of  a  system-specific  text  such 
as  a  review  of  respiratory  or  renal  anatomy 
and  physiology.  Even  so,  I  found  some  ex- 
planations, such  as  the  one  on  chemorecep- 
tors  in  the  respiratory  chapter,  to  border  on 
being  too  abbreviated.  Also,  the  authors 
missed  some  generic  clinical  application  op- 
portunities, such  as  that  the  electrocardio- 
graph can  be  used  to  graphically  identify 
fatal  arrhythmias  in  a  "code  blue." 

In  general,  this  is  a  good  example  of  the 
modem  "textbook"  that  has  been  built  on 
the  foundation  of  a  successful  written  text. 
It  is  a  multimedia  resource  that,  if  the  stu- 
dents have  the  time,  can  serve  those  with  no 
background  as  well  as  those  who  desire  to 
go  beyond  a  printed  text.  The  issue  that  ed- 
ucators must  address  is  that  undergraduate 
students  are  often  so  time-pressured  with 
school,  work,  and  home  responsibilities  that 
available  resources  may  go  unnoticed  or  un- 
touched. We  faculty  must  learn  to  pull  a 
text  like  Structure  &  Function  of  the  Body 
into  the  total  course  materials  so  that  the 
students  will  engage  it  and  benefit  from  its 
many  supplemental  resources. 

Phillip  D  Hoberty  EdD  RRT 

Respiratory  Therapy  Division 

School  of  Allied  Medical  Professions 

The  Ohio  State  University 

Columbus.  Ohio 

Cardiopulmonary  Anatomy  and  Physiol- 
ogy for  Respiratory  Care  Practitioners. 

Gregory  PCottrell.  Philadelphia:  FA  Davis. 
2001.  Soft  cover,  illustrated.  389  pages  plus 
companion  interactive  workbook  on  CD- 
ROM,  $54.95. 

It  is  an  understatement  to  say  that  knowl- 
edge of  cardiopulmonary  anatomy  and  phys- 
iology is  an  important  part  of  a  respiratory 
therapist's  education.  Indeed,  knowledge  of 
this  discipline  is  essential  for  understanding 
cardiovascular  and  pulmonary  pharmacol- 
ogy and  pathophysiology,  critical  care  con- 
cepts, and  cardiopulmonary  diagnostic  tests. 
It  is  not  surprising,  therefore,  that  a  consid- 
erable number  of  texts  are  available  on  the 
subject.  Gregory  Cottrell's  Cardiopulmo- 
nary Anatomy  and  Physiology  for  Res- 
piratory Care  Practitioners  represents 
another  entry  into  the  growing  lists  of 
basic  science  texts  that  are  primarily  de- 
voted to  respiratory  therapists. 

The  text  is  divided  into  3  units  that  group 
chapters  as  they  relate  respiratory,  cardio- 
vascular, and  renal  anatomy  and  physiol- 


ogy. The  author  uses  a  variety  of  techniques 
to  enhance  the  text.  Each  chapter  begins 
with  a  topical  outline,  a  set  of  learning  ob- 
jectives, and  a  list  of  key  terms.  A  brief 
summary  of  the  important  points  discussed 
in  the  chapter,  along  with  a  concise  bibli- 
ography, concludes  each  chapter.  High- 
lighted boxes  are  interspersed  throughout 
the  text  to  provide  the  reader  with  addi- 
tional information  on  clinical  applications 
and  historical  perspectives  related  to  cardio- 
pulmonary anatomy  and  physiology.  The 
illustrations  and  tables  are  clear  and  accu- 
rately convey  important  information  related 
to  the  subject  being  discussed.  Appendixes 
include  common  abbreviations  and  symbols 
used  in  cardiopulmonary  physiology. 
Dubois  charts  for  calculating  body  surface 
area,  and  a  glossary  of  technical  terms.  The 
index  enables  the  reader  to  easily  find  im- 
portant topics  covered  in  the  text.  This  text- 
book includes  a  CD-ROM  that  contains  an 
electronic  workbook  with  review  questions 
for  students  and  an  instructor's  guide.  This 
added  feature  should  provide  a  useful  re- 
source for  students  and  faculty.  Faculty 
adopting  this  text  will  also  receive  a  com- 
puterized test  along  with  electronic  art  files. 

The  material  covered  in  this  text  is  writ- 
ten in  a  consistent  style  that  presents  com- 
plex concepts  in  a  clear  and  concise  man- 
ner. The  author  states  in  the  preface  that 
"the  information  in  the  book,  though  of  an 
advanced  nature,  is  still  presented  as  pre- 
clinical information."  As  such,  the  level  of 
detail  presented  is  appropriate  for  the  in- 
tended purpose  and  audience. 

The  first  unit  of  the  text  devotes  1 5  chap- 
ters to  the  respiratory  system.  Chapter  1  con- 
tains a  good  overview  of  the  embryologic 
development  of  the  respiratory  system,  along 
with  a  discussion  of  the  anatomical  and  phys- 
iologic changes  that  occur  in  the  respiratory 
function  during  the  transition  from  intra- 
uterine to  extrauterine  life.  Chapters  2 
through  6  present  detailed  descriptions  of 
the  anatomy  of  the  lungs  and  thorax,  in- 
cluding valuable  discussions  on  neural  in- 
nervations of  the  tracheobronchial  tree  and 
defense  of  the  respiratory  system.  The  chap- 
ters on  the  mechanics  of  breathing  (Chap- 
ters 7,  8,  and  9)  are  presented  in  a  tradi- 
tional manner,  beginning  with  a  description 
of  the  static  and  dynamic  properties  of  the 
lungs  and  thorax.  A  chapter  on  basic  pul- 
monary function  tests  (ie,  spirometry)  is  then 
presented  to  illustrate  how  these  tests  are 
used  in  the  detection  of  respiratory  system 
mechanical  impairments.  The  remaining  6 


chapters  in  this  unit  include  information  on 
the  control  of  breathing,  ventilation,  perfu- 
sion, and  metabolic  function  of  the  lung, 
gas  exchange,  gas  transport,  ventilation- 
pert'usion  relationships,  and  the  effects  of 
aging  on  the  respiratory  system.  1  found  the 
discussions  of  each  of  these  topics  to  be 
accurate  and  very  well  illustrated,  particu- 
larly the  chapter  on  ventilation-perfusion  re- 
lationships. The  chapter  on  the  effects  of 
aging  on  the  respirator.'  system  pro\  ides  im- 
portant information  about  a  respiratory  phys- 
iology topic  that  is  often  understated  or 
completely  overlooked  in  introductory  re- 
spiratory anatomy  and  physiology  text- 
books. My  only  concern  about  this  section 
of  the  book  involves  the  sequencing  of  top- 
ics. Specifically,  the  chapter  on  the  control 
of  breathing  is  presented  before  the  con- 
cepts of  gas  exchange,  gas  transport,  and 
acid-ba.se  balance  are  discussed  in  detail. 
Although  Cottrell  does  provide  some  back- 
ground information  on  these  subjects 
within  the  chapter  on  the  control  of  breath- 
ing, students  enrolled  in  pre-clinical 
courses  may  not  have  adequate  informa- 
tion to  fully  appreciate  the  importance  of 
that  subject  matter. 

Unit  2  of  the  book  comprises  7  chapters 
on  the  anatomy  and  physiology  of  the  car- 
diovascular system.  The  organization  of  this 
section  follows  very  closely  the  layout  used 
in  the  first  section.  Chapter  16  provides  a 
functional  overview  of  the  embryologic  de- 
velopment of  the  cardiovascular  system,  in- 
cluding a  description  of  fetal  circulation  and 
the  postnatal  fate  of  fetal  shunts.  The  re- 
maining 6  chapters  in  this  section  are  de- 
voted to  anatomy  of  the  heart  and  blood 
vessels,  hemodynamics,  and  aging  and  the 
cardiovascular  system.  The  descriptions  of 
the  gross  anatomy  and  electrophysiology  of 
the  heart  and  of  the  cardiac  cycle  are  con- 
cise and  fairly  easy  to  follow.  The  chapter 
on  hemodynamics  contains  valuable  infor- 
mation, but  the  author  chooses  to  discuss 
basic  phy,siologic  principles  on  flow,  pres- 
sure, and  resistance  after  he  introduces  the 
reader  to  hemodynamic  principles.  For  ex- 
ample, he  presents  calculations  of  vascular 
resistance  in  Chapter  20,  "Hemodynamic 
Measurements,"  and  then  presents  Poi- 
seuille's  law  in  Chapter  21,  "Flow,  Pressure 
and  Resistance  in  Blood  Vessels."  Coupling 
these  concepts  in  this  manner  may  be  some- 
what confusing  for  a  pre-clinical  respiratory 
therapy  student. 

The  final  section  of  the  book  (Unit  3) 
contains  chapters  on  renal  anatomy  and 
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ph>'siology  ;iiul  ;iciil-hase  balance.  The  chap- 
ter on  the  renal  system  prinides  a  concise 
re\  lew  of  the  macroscopic  and  microscopic 
anatomy  of  the  kidney  s.  along  with  a  brief 
description  of  the  basic  principles  of  filtra- 
tion, rcabsorption,  and  secretion  as  they  re- 
late to  urine  formation  and  the  maintenance 
of  fluid  and  electrolyte  balance.  The  discus- 
sions of  osmolarity.  countercurrent  mecha- 
nisms, and  hormonal  factors  influencing 
urine  fonnation  are  well  organized  and  easy 
to  follow.  The  chapter  on  acid-base  balance 
contains  information  essential  for  every  re- 
spiratory therapist.  The  author  does  a  good 
job  descnhing  the  basic  principles  of  acid- 
base  chemistry,  as  well  as  the  interaction  of 
renal  and  respiratory  compensatory  mecha- 
nisms in  the  maintenance  of  acid-base  ho- 
meostasis. Considering  the  importance  of 
the  material  cmered  in  this  final  unit.  1  be- 
lie\e  that  this  infoniiation  would  serve  the 
reader  better  if  presented  earlier  in  the  text. 
Overall,  I  found  that  this  te,\t  could  be  a 
useful  resource  for  pre-clinical  respiratory 
care  students.  The  author  presents  many 
complex  topics  in  a  manner  that  students 
should  find  readable  and  interesting.  The 
pedagogical  aids  provided  encourage  stu- 
dents to  become  proficient  in  the  subject 
matter  before  inoving  on  to  the  next  topic. 
Although  respiratory  therapy  faculty  using 
this  text  for  pre-cllnlcal  students  can  choose 
to  present  the  subject  matter  in  a  "cover-to- 
cover"  approach,  the  book  does  allow  in- 
structors to  use  alternative  approaches  that 
should  be  just  as  effective. 

James  M  Cairo  PhD  RRT 

Departments  of  Cardiopulmonary  Science 

and  Physiology 

School  of  Allied  Health  Professions 

Louisiana  State  University 

New  Orleans.  Louisiana 

Acute  Lung  Injury:  From  Inflammation 
to  Repair.  Geoffrey  J  Bellingan  and 
Geoffrey  J  Laurent.  Editors.  (Biomedical 
and  Health  Research  Series.  Volume  34). 
Amsterdam:  lOS  Press.  20(K).  Hard  co\er. 
illustrated.  14,^  pages.  S94. 

Acute  Lung  Injury:  From  Inflamma- 
tion to  Repair  consists  of  1 1  brief  yet  com- 
prehensivc  chapters  covering  the  molecular 
mechanisms  of  inflammatory  lung  disea.se. 
Particular  emphasis  is  given  to  the  molec- 
ular events  associated  with  acute  respira- 
tory distress  syndrome  ( ARDS ).  chronic  ob- 
structive  pulmonary   disease   (COPD). 


pulmonary  fibrosis,  and  oxygen  toxicity. 
Readers  Interested  in  a  rapid,  updated  oxer- 
view  of  lung  molecular  biology  will  liiul 
this  book  most  helpful. 

The  book  derives  from  a  symposium  on 
molecular  biology  given  by  some  of  the  top 
leaders  in  that  field.  It  begins  with  an  intro- 
duction to  acute  lung  injury,  which,  quite 
appropriately,  is  mostly  clinical,  covering 
the  definitions  of  acute  lung  injury  and 
ARDS.  the  epidemiological  importance  of 
those  syndromes,  and  their  outcomes.  This 
chapter  ends  with  a  brief  paragraph  discuss- 
ing how  ad\'ances  in  basic  science  described 
later  in  the  book  relate  to  the  clinical  arena. 
The  second  chapter.  "Mechanisms  of  In- 
flammation." serves  as  an  introduction  to 
the  molecular  biology  of  acute  lung  injury. 
The  authors  discuss  the  cells  involved  in 
acute  lung  injury,  the  main  pro-inflamma- 
tory and  anti-inflammatory  pathways,  and 
the  mechanisms  of  resolution  of  inflamma- 
tion and  repair.  Taken  together,  these  2  chap- 
ters summarize  an  incredibly  complex  topic 
in  a  very  clear  and  concise  way.  providing 
an  ideal  introduction  to  acute  lung  injury. 
Respiratory  therapists,  nurses,  and  physi- 
cians becoming  involved  in  clinical  trials 
investigating  molecular  pathways  of  acute 
lung  injury,  and  who  are  not  familiar  with 
molecukir  biology,  will  find  these  2  chap- 
ters extremely  useful. 

The  remaining  chapters  provide  a  more 
in-depth  review  of  selected  topics,  loosely 
divided  into  2  sections.  The  first  section  is 
dedicated  to  mechanisms  of  inflammation, 
whereas  the  second  section  discusses  mech- 
anisms of  repair.  These  2  sections  are  sep- 
arated by  a  chapter  discussing  the  role  of 
transgenic  and  knockout  mice  in  the  study 
of  lung  inflammation  and  repair.  These  chap- 
ters will  be  more  helpful  to  people  with  a 
particular  research  interest  in  the  field,  who 
have  a  minimal  background  knowledge  of 
molecular  biology,  or  who  wish  a  brief  up- 
date on  recent  findings.  Pulmonary  fellows. 
post-doctoral  students,  or  research  techni- 
cians may  find  these  chapters  useful  as  an 
initial  approach  to  the  specific  topics  dis- 
cussed. 

The  section  on  mechanisms  of  inflam- 
mation begins  with  an  excellent  discussion 
of  nitric  oxide  in  acute  inflammation,  in- 
cluding the  current  status  of  therapeutic  tri- 
als employing  inhibitors  of  nitric  oxide  syn- 
thase in  the  treatment  of  septic  shock.  This 
is  followed  by  a  chapter  on  macrophage 
inhibitory  factor,  a  cytokine  that  has  received 
substantial  attention  recently  as  a  potential 


regulator  of  the  effects  of  glucocorticoids 
during  acute  inflammation.  The  next  chap- 
ter discusses  evidence  supporting  the  hy- 
pothesis that  an  imbalance  in  lung  oxidants 
and  antioxidanls  is  key  in  the  pathogenesis 
of  COPD.  as  well  as  the  potential  roles  of 
antioxidant  therapy  in  the  treatment  of 
COPD.  Ncxl.  ihc  role  of  neutrophils  in  acute 
and  chronic  lung  disease  is  thoroughly  re- 
viewed in  a  chapter  discussing  the  dynam- 
ics of  neutrophil  recruitment  and  migration, 
as  well  as  the  current  evidence  suggesting  a 
key  role  for  neutrophils  in  the  pathogenesis 
of  tissue  injury  during  inflammatory  lung 
diseases.  The  section  on  mechanisms  of  in- 
flammation closes  with  a  discussion  on  con- 
trol of  inflammation  by  induction  of  toler- 
ance, which  is  well  written  but  targeted  more 
toward  T-cell-medialed  allergic  diseases 
than  toward  neutrophilic  lung  diseases  such 
as  ARDS. 

The  section  on  mechanisms  of  lung  re- 
pair begins  with  a  chapter  reviewing  the 
fibroproliferative  response  to  acute  lung  in- 
jury. This  chapter  discusses  both  the  cells 
involved  in  fibroproliferation  and  the  solu- 
ble mediators  that  modulate  fibroprolifera- 
tive responses.  The  following  chapter  dis- 
cus.ses  the  multiple  roles  of  thrombin  in  acute 
lung  injury,  with  emphasis  on  its  pro-fibrotic 
effects.  The  section  closes  with  a  chapter  on 
proteases  and  antiproleases.  In  all  of  lhe.se 
chapters  the  authors  discuss  the  relevance 
of  the  laboratory  findings  to  specific  clini- 
cal entities  such  as  ARDS  and  COPD. 

It  should  be  noted  that,  because  the  chap- 
ters are  derived  from  oraf  presentations,  they 
vary  widely  in  readability  and  clarity. 
Though  most  are  delightful  to  read,  a  few 
are  rather  arduous.  The  reader  should  be 
warned  that  the  contents  of  this  book  refer 
to  several  inflammatory  diseases  other  than 
acute  lung  injury,  and  some  aspects  of  in- 
flammation are  discussed  solely  in  the  con- 
text of  these  other  diseases — something  not 
suggested  by  the  book's  title.  For  example, 
the  chapter  on  oxidative  stress  in  COPD  is 
very  well  written  and  informative,  but.  con- 
sidering the  title  of  the  book.  I  would  have 
expected  a  more  thorough  discussion  of  the 
role  on  reactive  oxygen  species  in  acute  lung 
injury  and  ARDS. 

The  book  is  nicely  presented.  Some  of 
the  chapters  have  abstracts,  but  most  do  not. 
The  book  contains  abundant  typographical 
errors:  for  example,  the  word  "interleukin  ' 
is  spelled  "interluekin"  at  lea.st  4  times.  How- 
ever, my  main  criticism  of  the  book's  pre- 
sentation is  that  many  of  the  illustrations  are 
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difficult  to  interpret.  Some  appear  to  be 
blaek-and-white  copies  of  color  images,  and 
the  change  from  color  to  a  gray-scale  re- 
suited  in  a  substantial  loss  of  quality  and 
readability.  This  is  unfortunate,  as  some  of 
the  illustrations  were  probably  very  useful 
in  the  color  originals. 

In  summary.  Acute  Lung  Injury:  From 
Inflammation  to  Repair  is  a  well  updated 
review  of  the  main  molecular  pathways  and 
mechanisms  involved  in  lung  disease.  Tech- 
nicians, respiratory  therapists,  nurses,  and 
physicians  involved  in  lung  research  and 
interested  in  an  overview  of  the  molecular 
biology  of  inflammatory  lung  diseases  will 
find  a  useful  introduction  to  the  topic  in  this 
book. 

Gustavo  Matute-Bello  MD 

Pulmonary  Research  Laboratory 

Veterans  Affairs  Puget  Sound 

Health  Care  System 

University  of  Washington 

Seattle.  Washington 

Lung  Surfactants:  Basic  Science  and  Clin- 
ical Applications.  Robert  H  Notter.  (Lung 
Biology  in  Health  and  Disease.  Volume  1 49. 
Claude  Lenfant.  Executive  Editor.)  New 
York:  Marcel  Dekker.  20()().  Hard  cover, 
illustrated,  444  pages.  $150. 

This  book  is  number  149  in  the  Lung 
Biology  in  Health  and  Disease  series  about 
all  aspects  of  the  lung,  with  Claude  Lenfant 
from  the  National  Institutes  of  Health's  Na- 
tional Heart.  Lung,  and  Blood  Institute  as 
Executive  Editor.  All  the  other  volumes  in 
the  .series  have  been  multi-author  and  fo- 
cused primarily  on  research  topics  or  the 
research  basis  for  clinical  problems.  This 
book  is  the  first  in  this  series  written  en- 
tirely by  one  author,  Dr  Notter.  who  states 
as  his  goal  to  create  a  text  where  the  didac- 
tic material  relating  to  interfacial  phenom- 
enon and  the  biophysics  of  surfactant  are 
brought  together  for  physicians  and  basic 
scientists.  A  strength  of  the  book  is  that  Dr 
Notter  sticks  to  his  basic  theme  with  a  con- 
sistency and  unifomiity  not  possible  with 
multi-author  books.  On  the  other  hand,  the 
focus  on  interfacial  properties  of  surfactant. 
which  is  Dr  Notter's  strong  suit,  results  in 
other  aspects  of  the  complex  functions  of 
surfactant  being  less  well  presented.  For  ex- 
ample, surfactant  metabt)lism  and  host  de- 
fense functions  of  surfactant  are  incom- 
pletely developed. 


The  major  value  of  the  book  for  those 
interested  in  surfactant  is  in  the  first  4  chap- 
ters, which  build  the  concepts  of  interfacial 
biophysics  from  the  basics  to  the  complex 
interactions  that  occur  in  the  alveolus.  These 
chapters  have  nice  simplified  conceptual  fig- 
ures of  concepts  that  are  foreign  to  most  in 
the  field  of  pulmonary  medicine  and  respi- 
ratory care.  A  particularly  attractive  aspect 
of  the  book  is  the  inclusion  of  boxes, 
throughout  the  text,  in  which  the  critical 
points  are  summarized.  The  casual  reader 
will  also  appreciate  that  some  of  the  more 
technical  material,  such  as  thermodynamic 
analyses  of  surface  pressures,  have  been  set 
off  in  smaller  type  and  are  thus  easily 
skipped.  The  text  on  surface  behavior  does 
a  good  job  of  summarizing  what  is  known 
in  the  field,  though  these  sections  and  the 
book  as  a  w  hole  do  not  present  many  of  the 
uncertainties  and  unknowns  about  how 
the  surfactant  system  works.  For  example, 
the  small  aggregate  forms  of  surfactant  do 
not  contain  any  of  the  surfactant  proteins 
and  it  is  not  clear  how  the  lipids  separate 
from  the  proteins  during  the  "life  cycle"  of 
alveolar  surfactant.  More  infomiation  about 
the  anatomy  of  the  surface  film  would  be 
helpful  to  the  general  reader.  A  disappoint- 
ment was  the  lack  of  in-depth  discussion  of 
the  results  from  some  of  the  new  approaches 
to  studying  surfactant  behavior  that  suggests 
"lakes"  of  different  surfactant  components. 

The  book  starts  with  the  basics  of  sur- 
face biophysics  and  ends  with  the  clinical 
applications  of  surfactant.  The  text  inixes 
material  in  a  traditional  textbook  fonnat. 
with  outlines  of  protocols  for  isolations  of 
surfactant,  and  brief  descriptions  of  surfac- 
tant treatment  responses  in  animals.  This 
mixture  of  formats  is  somewhat  disconcert- 
ing. The  protocol  outlines  are  a  bit  like 
"Methods  in  Enzymology"  but  with  suffi- 
cient detail  to  only  provide  the  reader  with 
an  iinpression  about  how  to  do  an  alveolar 
lavage  and  recover  surfactant  or  how  to  iso- 
late lamellar  bodies  from  lung  homogenales. 
Similarly,  the  vignettes  describing  the  re- 
sponses of  animals  to  surfactant  give  the 
reader  a  tlasor  of  how  the  experiments  were 
done  and  what  the  results  were,  but  there  is 
no  attempt  to  integrate  this  large  literature 
into  a  concise  overview.  At  one  level,  the 
detail  about  the  surfactant  proteins  is  exces- 
sive by  providing  amino  acid  set|uences  in 
tables.  However,  clear  interpretations  about 
how  these  proteins  function  and  interact  are 
lacking.  For  example,  there  is  minimal  dis- 
cussion of  the  effects  of  the  lack  of  or  over- 


expression  of  surfactant  proteins  in  trans- 
genic mouse  models.  Most  of  the 
infonnation  about  the  tiinctions  of  the  sur- 
factant proteins  emphasizes  biophysical  ef- 
fects and  the  large  amount  of  information 
derived  from  animal  models  about  how  these 
proteins  wDrk  is  abbrc\  iated. 

The  chapter  on  lung  surfactant  dysfunc- 
tion is  a  very  complete  description  of  what 
can  happen  to  surfactant,  based  on  multiple 
factors  that  can  influence  function.  But  the 
reader  is  left  with  no  sense  of  what  ilaes 
happen.  A  summary  of  how  these  multiple 
interactions  might  occur  would  be  helpful 
for  perspective.  The  approach  of  listing  the 
possibilities  without  interpretation  continues 
in  the  clinical  chapters,  which  descnbe  the 
complicated  pathophysiologies  of  respira- 
tory distress  syndrome  and  acute  respira- 
tory distress  syndrome  without  an  attempt 
to  interpret  for  the  reader  which  surface  bio- 
physical principles  apply. 

The  clinical  chapters  also  suffer  some- 
what because  the  most  recent  references  are 
from  1998.  For  example,  in  several  places 
in  the  text  surfactants  such  as  Exosurt'  used 
to  treat  respiratory  distress  syndrome  are 
described,  but  Exosurf  is  no  longer  avail- 
able in  the  United  States,  and  ALEC  (arti- 
ficial lung-expanding  compound)  is  no 
longer  distributed  in  England.  There  are 
other  surfactants  made  for  clinical  use  in 
several  developing  countries  that  also  are 
not  listed.  The  inevitable  fate  for  a  medical 
book  is  that  it  will  be  dated  as  soon  as  it 
appears,  and  studies  of  surfactant  are  ad- 
vancing rapidly,  primarily  because  of  trans- 
genic technology.  The  reviews  of  the  clin- 
ical trials  of  respiratory  distress  syndrome 
are  adequate  for  the  general  reader  but  con- 
tinually updated  summary  analyses  by  the 
Cochrane  Collaboration  are  readily  avail- 
able on-line  and  are  a  better  source  for  this 
information. 

Overall,  the  book  is  accurate  and  well 
prepared.  The  book  is  of  value  primarily  to 
people  interested  in  surfactant  and  w  ho  want 
an  in-depth  presentation  of  the  biophysical 
effects  of  surfactant.  This  is  not  a  text  de- 
scribing how  surfactants  can  be  used  clini- 
cally. Consequently  it  will  have  a  relatively 
narrow  audience  of  clinicians  and  investi- 
gators interested  in  lung  mechanics  and  sur- 
factant. Minor  errors,  such  as  the  statement 
that  the  human  lung  is  alveolarized  by  26 
weeks  (alveolarization  does  not  occur  until 
about  week  32)  result  from  this  being  a  sin- 
gle-author book  with  inatenal  outside  Dr 
Notter's  primary  subject  of  expertise,  Sev- 
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eral  relerciKL-s  cilfti  in  the  text  are  nut  tn  the 
Lorreel  relerenee.  hut  the  relerenee  hsi.  with 
1 .23 1  items,  will  be  helpful  to  those  work- 
iiiy  in  the  field.  The  index  is  adequate. 

Alan  H  Jobe  MI)  PhD 

Division  of  Puhnoiiary  Biology 

Children's  Hospital  Medical  Center 

Cincinnati,  Ohio 

Cytokines  in  Pulmonary  Disease:  Infec- 
tion and  Intlannnation.  Steve  Nelson  MD 
and  Thomas  R  Mailni  MD,  Editors  (Lung 
Biolog)  in  Health  and  Disease.  Volume  141. 
Claude  Lentant,  Executive  Editor.)  Nev\ 
^  ork:  Marcel  Dekker.  2000.  Hard  co\er. 
illustrated.  .^98  pages,  $195. 

Cytokines  in  Pulmonary  Disease:  In- 
fection and  Intlamniation  is  another  ex- 
cellent contribution  to  the  Lung  Biology  in 
Health  and  Disease  series  edited  by  Claude 
Lenfant  and  published  by  Marcel  Dekker. 
The  volume  includes  excellent  reviews  ol' 
fundamental  concepts  that  the  noniinmu- 
nologisl  is  likely  to  find  highly  appealing. 
These  include  an  o\erall  introduction  to  the 
role  of  c\  tokines  in  anli-microbial  defense 
(written  by  Galen  Toews),  a  description  of 
cytokine  networks  and  leukocyte  recruit- 
ment (written  by  Steve  Kunkel  et  all.  a  dis- 
cussion of  Th-1  and  Th-2  responses  (writ- 
ten by  Anthony  O"  Regan  and  David  Center  I. 
and  a  discussion  of  resolution  of  inflamma- 
tion (written  by  Jason  Kelley).  The  chapter 
on  the  use  of  transgenic  mice  (written  by 
David  Lewis)  is  likely  to  be  particularly  use- 
ful, as  it  clearly  describes  both  the  power 
and  limitations  inherent  in  using  genetically 
manipulated  mice  for  exploring  immuno- 
logic function  and  provides  clear  examples 
relevant  to  infectious  lung  diseases.  Subse- 
quent chapters  present  in  detail  the  role  of 
cytokines  in  the  pathophysiology  of  specific 
infections.  The  chapters  on  tuberculosis 
(written  by  Peter  Barnes)  and  on  nontuber- 
culous  mycobacteria  (written  by  Felix  San- 
gari  and  Luiz  Bemiudez)  are  likely  to  be  of 
considerable  interest  both  to  the  pulmonary 
clinician  and  to  the  immunologist.  These 
chapters  make  it  clear  that  mycobacteriol- 
ogy  is  a  rapidly  advancing  field  at  the  cur- 
rent cutting  edge  of  immunological  science. 
The  role  of  cytokines  in  anti-bacterial  de- 
fense is  discussed  by  co-editor  Steve  Nel- 
son et  al  and  is  a  rather  broader  topic  than 
that  covered  in  other,  more  specific  chap- 
ters. Despite  this  broad  mandate,  the  role  of 
several  specific  cytokines  in  antibacterial  de- 


fense is  clearl\  delineated.  pio\  iding  infor- 
mation (hat  IS  likel)  to  be  useful  both  to  the 
clinician  wishing  to  understand  the  hetero- 
geneous nature  of  responses  to  infection  and 
to  the  researcher.  The  chapter  on  viral  in- 
fections (written  by  Lois  Geist  and  Gary 
Hunninghake)  has  a  similar  broad  mandate 
and  focuses  on  viruses  and  gene  activation. 
Cytomegalovirus  and  respiratory  syncytial 
\  irus  are  the  focus  of  the  chapter.  The  sub- 
ject of  host  response  to  viruses,  however,  is 
rapidly  advancing.  Some  discussion  of  ad- 
enovirus, which  is  widely  used  as  a  vector 
for  gene  transfer  but  can  both  induce  in- 
nammation  and  cause  chronic  infection, 
might  have  been  useful  but  would  probably 
have  exceeded  the  space  provided. 

This  volume  does  not  address  in  detail 
the  noninfectious  lung  diseases  often  dis- 
cussed in  the  context  of  cytokine  biology  in 
the  lung,  such  as  the  interstitial  lung  dis 
eases,  asthma,  or  chronic  obstructive  pul- 
monary disease.  There  are  chapters,  how- 
ever, thai  address  cytokines  in  pleural 
disease  (written  by  Veena  Antony  and  Ka- 
mal  Abdul  Mohammed),  in  cystic  fibrosis 
(written  by  Robert  W'lllmott),  and  in  pul- 
monary transplantation  (written  by  Si  Pham 
et  al).  The  volume,  therefore,  is  accurately 
described  by  its  subtitle  ""Infection  and  In- 
fiammation."  although  1  w  ould  hav  e  enjoyed 
a  chapter  on  the  role  of  infection  in  modu- 
lating the  cytokine  milieu  in  asthma  and 
chronic  obstructive  pulmonary  disease. 

The  chapter  on  extrapulmonary  sepsis  and 
cytokines  (written  by  the  co-editor  Thomas 
Martin  et  al)  is  one  of  the  longer  chapters,  as 
might  be  expected  froin  its  clinical  impor- 
tance and  with  the  potential  for  anti-cyto- 
kine  therapy.  Neither  the  clinician  nor  the 
basic  scientist  will  be  disappointed  in  the 
exposition  provided.  The  final  chapters  on 
gene  therapy  and  host  defense  continue  the 
overall  theme  of  the  volume,  presenting  cy- 
tokine biology  as  it  relates  to  infectious  clin- 
ical problems  in  pulmonary  medicine. 

The  volume,  therefore,  will  be  a  useful 
reference  for  the  academic  pulmonologist. 
for  the  immunologist  interested  in  lung  in- 
fections, and  for  the  clinician  wishing  to 
keep  up  to  date  on  the  basic  science  rele- 
vant to  common  clinical  problems. 

Stephen  I  Rennard  MI) 

Pulmonaiy  and  Critical  Care  Medicine 

Univeisitv  of  Nebraska  Medical  Center 

Omaha,  Nebraska 


Pulmonary  and  Peripheral  (ias  Kxchanjje 
in  Health  and  Disease  Josep  Roca.  Rob 
Clio  Rodriguez-Roisin,  and  Peter  D  Wag- 
ner, Editors.  (Lung  Biology  in  Health  and 
Disease,  Volume  I4S.  Claude  Lenfant.  Ex- 
ecutive liditor. )  New  York:  Marcel  Dekker. 
2000.  Hard  cover,  illu.strated,  822  pages, 
$165. 

When  I  was  first  asked  to  review  this 
book  1  questioned  whether  it  should  be  re- 
viewed by  a  pulmonologist  or  a  doctorally 
prepared  physiologist  rather  than  a  respira- 
tory therapist.  In  response.  I  was  asked  to 
provide  a  review  of  the  book  in  light  of  the 
needs  and  interests  of  respiratory  therapists. 
Indeed,  interested  respiratory  therapists 
could  gain  a  great  deal  by  delving  into  this 
book.  On  occasion,  respiratory  therapists  are 
maligned  because  we  tend  to  focus  narrowly 
on  "the  lung,"  rather  than  looking  at  the 
broader  scope  of  the  entire  being.  Dr  Claude 
Lenfant's  preface  to  the  book  touches  on 
this  scope  as  follows;  "The  overarching 
theme  of  this  book  is  therefore  to  take  gas 
exchange  to  this  integrated  level — to  better 
understand  how  abnomialities  in  any  one 
organ's  ability  to  transport  and  utilize  oxy- 
gen affect  the  function  and  oxygen  exchange 
characteristics  of  the  other  organs." 

This  monograph  is  volume  148  in  the 
Lung  Biology  in  Health  and  Disease  series 
and  is  produced  in  association  with  the  Na- 
tional Institutes  of  Health's  Heart,  Lung,  and 
Blood  Institute.  In  ca.se  you  are  not  familiar 
with  the  Lung  Biology  in  Health  and  Dis- 
ease series,  the  foniiat  is  that  international 
experts  in  their  fields  review  state  of  the  art 
information  on  selected  topics  in  a  succinct 
fashion  for  each  chapter.  To  a  reader  this 
appears  to  be  a  truly  daunting  task,  partic- 
ularly w  ith  the  tremendous  amount  of  pub- 
lished research.  In  fact,  a  total  of  2.374  ref- 
erences to  journal  articles  and  textbooks  are 
cited  in  this  volume.  Of  course,  the  value  of 
such  a  work  lies  not  just  in  the  number  of 
citations.  The  authors  critically  read  the  lit- 
erature, synthesize  the  findings,  describe 
shortcomings  of  studies,  reveal  conflicting 
study  results,  and  examine  continuing  con- 
troversies. In  addition,  the  authors  provide 
historical  perspective  on  work  in  their  sub- 
jects of  expertise,  where  appropriate. 

The  book  is  in  4  parts;  "Basic  Princi- 
ples," "Pulmonary  Gas  Exchange."  "Gas  Ex- 
change in  the  Peripheo';  Organs  and  Sys- 
tems." and  "Integrated  Gas  Exchange 
Responses."  One  might  assume  that  the  .sec- 
tion on  basic  principles  would  merely  re- 
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view  information  at  a  level  with  which  re- 
spirator, therapists  are  already  tliient  based 
on  our  education,  but  that  is  not  the  case. 
The  first  chapter  in  this  section.  ""Pulmo- 
nar\  and  Peripheral  Gas  Exchange  and  Their 
Interactions."  moves  ver>'  quickly  through 
such  intormation.  integrating  basic  concepts 
into  more  comprehensive  statements.  For 
instance,  one  that  I  found  particularly  inter- 
esting is  the  expression  D/j3Q.  in  which  D 
stands  for  dijfiisional  conductance  and  re- 
lates to  Pick's  law  of  diffusion.  /3  encom- 
passes characteristics  of  the  blood's  ability 
to  take  up  oxygen  (such  as  hemoglobin  con- 
centration and  its  posititm  on  the  oxyhemo- 
globin curve).  Q  stands  for  blood  flow  and 
its  affect  on  red  cell  transit  time.  This  treat- 
ment of  the  physiology  provides  a  more  com- 
prehensi\e  look  at  the  phenomenon  of  ox- 
ygen uptake  in  the  lung  than  is  provided  in 
the  respiratory  care  texts  used  in  most  re- 
spiratory therapy  programs. 

The  chapter  on  ""Experimental  Ap- 
proaches to  the  Study  of  Gas  Exchange" 
begins  with  a  brief  review  of  measurements 
with  which  respiratory  therapists  will  be  fa- 
miliar, such  as  indirect  calorimetry  and  the 
Pick  principle  for  detemiining  oxygen  con- 
sumption. One  portion  of  this  chapter  deals 
with  the  alveolar  air  equation  and  efficiency 
of  oxygenation  and  expands  on  the  equa- 
tion to  reveal  limitations  in  the  information 
it  provides  regarding  the  specific  causes  of 
oxygenation  inefficiency.  As  one  might  ex- 
pect, aheolar  ventilation  and  the  efficiency 
of  ciirbon  dioxide  elimination  are  also  re- 
\  ievved.  This  chapter  proceeds  tocovertech- 
niques  used  to  determine  the  extent  of  shunt 
versus  ventilation-perfusion  ratio  mismatch 
and  the  distribution  of  ventilation  and  per- 
fusion. Although  these  techniques  are  not 
used  clinically  (as  the  chapter's  title  sug- 
gests), the  data  from  studies  using  these  tech- 
niques enhance  our  understanding  of  venti- 
lation-perfusion matching.  One  such 
technique  is  the  multiple  inert  gas  elimina- 
tion technique  (MIGHT).  MIGET  is  referred 
to  in  virtually  every  chapter  in  this  book 
dealing  with  ventilation-pert'usion  matching. 
Tlie  author  of  this  chapter  provides  a  brief 
discussion  of  this  very  complicated  tech- 
nique, including  several  equations  that  most 
respiratory  therapists  would  not  find  mean- 
ingful. gi\en  our  typical  level  of  mathemat- 
ical preparation.  In  fact,  this  chapter  is  truly 
not  for  the  mathphobic  reader.  I  believe  this 
chapter  is  one  of  the  few  in  this  monograph 
that  respiratory  therapists  will  generally  not 
find  chnically  relevant  or  educationally  valu- 


able, simply  because  of  the  level  of  sophis- 
tication required  to  comprehend  the  content. 

Part  2  contains  8  chapters  on  pulmonary 
gas  exchange.  Topics  include  "Gas  Ex- 
change in  Health:  Rest.  E.xercise  and  Ag- 
ing." "'Altitude  and  Microgravity,"  "Anes- 
thesia and  Gas  Exchange,"  "Asthma," 
"Interstitial  Lung  Diseases,"  ""Pulmonary 
Vascular  Diseases,"  and  "Acute  Lung 
Injury."  Each  of  these  chapters  is  well 
written  and  at  an  appropriate  level  of  diffi- 
culty for  respiratory  therapists  to  understand, 
and  from  which  a  great  deal  is  to  be  gained. 
Once  again,  these  chapters  are  thorough  and 
contain  infomiation  that  is  both  historical 
and  current.  Although  most  respiratory  ther- 
apists do  not  frequently  deal  with  high  al- 
titude nor  with  microgravity.  that  chapter, 
by  John  West,  is  interesting,  well  wntten. 
and  very  readable. 

Part  3  is  on  ""Gas  Exchange  in  the  Pe- 
riphery: Organs  and  Systems."  The  chap- 
ters include:  ""Whole-Body  Oxygen  Trans- 
port and  Use,""  ""Gas  Exchange  in  the  Heart," 
""Localization  and  Dispersion  of  Oxygen  De- 
mand and  Supply  in  Skeletal  Muscle,"  ""The 
Gut:  Oxygen  Transport  and  Gas  Exchange 
Function,"  ""The  Brain."  and  '"The  Kidney." 

Part  4,  "Integrated  Gas  Exchange  Re- 
sponses," comprises  7  chapters:  ""Pulmonary 
and  Peripheral  Gas  Exchange  During  Exer- 
cise,"" ""Gas  Exchange  in  Lung  and  Muscle 
at  High  Altitude,"  ""Systemic  Gas  Exchange 
and  Exercise  Performance  in  Chronic  Pul- 
monary Disease."  ""Cardiopulmonary  and 
Peripheral  Vascular  Alterations  in  Chronic 
Congestive  Heart  Failure,"  ""Role  of  Hemo- 
globin in  the  Delivery  of  O.xygen  to  Tis- 
sues," '"Integrated  Gas  Exchange  Response: 
Chronic  Renal  Failure,"  and  ""Multiple  Or- 
gan Failure."  Understanding  these  chapters 
would  truly  transform  the  respiratory  ther- 
apist who  only  focuses  on  the  lungs  into  the 
respiratory  therapist  who  better  understands 
respiration  in  the  whole  patient.  Anyone  who 
works  in  critical  care  has  witnessed  the  re- 
lationship between  multisystem  failure  and 
mortality,  and  these  chapters  flesh  out  the 
complex  interrelationships  between  the  var- 
ious components  of  gas  exchange  and  or- 
gan failure  and  describe  the  bigger  picture. 

Since  this  volume  is  composed  of  chap- 
ters written  by  numerous  contributors,  it  was 
not  possible  to  avoid  some  repetition.  Es- 
sentially all  ot  the  chapters  on  pulmonary 
gas  exchange  refer  to  the  MIGET  technique 
and  refer  the  reader  to  supplemental  sources 
on  the  topic,  since  it  is  beyond  the  scope  of 
their  specific  chapters.  In  fact.  MIGET  is 


referred  to  far  more  often  than  is  indicated 
in  the  subject  index  at  the  end  of  the  book. 
.Although  this  is  repetitious,  the  findings  of 
MIGET  data  for  each  pulmonary  disease 
are  different  and  help  to  compare  and  con- 
trast gas  exchange  limitations  in  those  con- 
ditions. Several  of  the  chapters  on  organs 
and  systems,  as  well  as  those  on  integrated 
gas  exchange  responses,  describe  the  con- 
troversy regarding  pathological  dependence 
of  oxygen  consumption  on  oxygen  deliv- 
ery. This  is  understandable,  since  each  au- 
thor included  this  discussion  to  provide  a 
complete  representation  of  his  or  her  spe- 
cific topic.  Fortunately,  this  repetition  is  un- 
likely to  be  noticed  by  most  readers,  as  few 
will  read  it  cover  to  cover. 

This  monograph  is  sturdily  bound,  well 
organized,  and  generally  well  edited.  Graphs 
and  figures  are  borrowed  from  original 
works  and  inserted  appropriately  to  com- 
plement the  text.  There  are  only  occasional 
errors,  such  as  one  reference  to  a  ""Chapter 
27"  (there  are  only  24  chapters).  Since  the 
book  is  composed  of  chapters  written  by 
various  authors,  it  is  not  surprising  to  find 
typographical  errors  concentrated  in  the 
work  of  a  few  individuals. 

Pulmonary  and  Peripheral  Gas  Ex- 
change is  in  no  way  an  introductory  text: 
rather,  it  is  a  book  for  interested  readers  with 
a  substantial  background  in  physiology.  The 
chapters  on  pulmonary  gas  exchange  will 
increase  one's  level  of  understanding  of  res- 
piration physiology  and  abnomialities  asso- 
ciated \\  ith  specific  disease  states.  The  chap- 
ters on  extra-pulmon;iry  gas  exchange  are 
particularly  inviting  for  respiratory  therapists 
involved  in  the  care  of  critically  ill  patients 
with  multisystem  failure.  This  monograph 
would  probably  be  an  excellent  reference 
for  respiratory  care  or  physiology  faculty  in 
medical  schools  and  for  those  seeking  grad- 
uate education  in  physiology. 

Jeffrey  M  Anderson  MA  RRT 

Department  of  Respiratory  Therapy 

Boise  State  University 

Boise,  Idaho 

Advanced  Respiratory  Care  (CD-ROM 
for  Microsoft  Windows).  Robert  M  Kac- 
marek  PhD  RRT  FAARC.  Philadelphia: 
Medi-Sim  Multiinedi;i/Lippincott  Williams 
&  Wilkins.  20(».  S1.2S).';. 

System  Requirements:  IBM  PC  or  com- 
patible computer  that  minimally  includes: 
4S6  66  MHz  or  faster  CPU:  S  MB  RAM: 
Windows  95.  98.  or  NT;  SVGA  display 
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supporling  at  least  256  colors;  2X  CD- 
ROM  dri\e;  and  a  Windows-compatible 
sound  card. 

Therapeutic  outcomes  are  enhanced  by 
educated  clinicians  who  can  appropriately 
apply  and  discontinue  medical  equipment. 
The  goal  of  every  respiratory  therapist  and 
intensive  c:ire  unit  clinician  should  be  tech- 
nical proficiency  and  consistency  in  the  ap- 
plication of  respiratory  care  modalities.  One 
way  lo  achieve  this  educational  goal  would 
be  to  send  all  staff  members  to  the  same 
conference  to  hear  the  same  presentations 
and  receive  the  same  information  from  that 
program.  But  such  simultaneous  attendance 
would  be  logistically  and  financially  diffi- 
cult. As  an  alternative.  Dr  Kacmarek  has 
put  together  an  educational  program  in  an 
interacti\e  CD-ROM  format.  Advanced 
Respiratory  Care  is  a  program  consisting 
of  peilincnl  topics  presented  in  a  slide  for- 
mat, with  illustrative  graphs  and  narration. 

Five  units  are  included: 

•  Weaning  from  mechanical  ventilation 

•  Noninvasive  positive-pressure  ventila- 
tion in  acute  respiratory  failure 

•  Innovative  approaches  to  managing 
acute  respiratory  failure  during  mechanical 
ventilation 

•  Delivery  of  aerosolized  drugs 

•  Management  of  asthma 

Each  topic  (or  unit)  contains  infonnation 
on  a  number  of  interactive  screens,  a  self- 
test,  and  a  bibliographv .  A  glossary  is  avail- 
able in  all  sections  for  immediate  access  to 
new  or  review  terms.  The  information  is 
primarily  intended  for  respiratory  therapists, 
but  physicians  and  critical  c;ire  nurses  would 
also  find  this  information  valuable. 

The  CD-ROM  program  is  said  to  run  on 
any  IBM  PC-compatible  computer  that  min- 
imally includes  a  4X6  megahertz  or  faster 
CPU.  2X  CD-ROM  drive.  8  megabytes  ran- 
dom access  memory.  Microsoft  Windows 
(95  or  higher).  SVGA  monitor  supporting 
at  lea.st  256  colors,  and  a  Windows-com- 
patible sound  card.  The  program  resides  in 
approximately  250  megabytes  on  the  hard 
drive.  There  are  install  options  for  minimal 
installation  (with  which  one  needs  to  use 
the  CD-R(JM  disk  to  run  the  program)  as 
well  as  full  installation  to  the  hard  drive.  No 
additional  hardware  or  software  is  required. 
I  installed  the  program  on  3  computers,  and 
it  ran  without  problems  on  all  3. 

Advanced  Respiratory  Care  is  an  in- 
formative though  brief  review  of  the  topics 


it  presents.  The  infoimation  in  each  of  the  5 
units  contains  references  from  cunent  stud- 
ies as  well  as  recommended  practices  tor 
each  of  the  topics.  The  content  is  prescnied 
in  a  slide-type  format  with  no  lime  limit  for 
each  slide.  The  user  can  determine  when  to 
go  on  to  the  next  slide  or  back  to  the  pre- 
vious slide.  The  5  topics  can  be  accessed  in 
any  order,  but  each  topic  must  be  stalled 
from  the  beginning.  Short  quizzes  are  in- 
cluded every  4  or  5  slides,  to  review  the 
material  presented.  This  has  the  effect  of 
shaipcning  one's  focus  on  the  material  pre- 
sented, .so  as  to  perform  well  on  the  quiz. 
These  questions  are  a  mixture  of  memori- 
zation and  application  of  the  material  pre- 
sented. This  program  can  be  used  in  the 
.American  Association  for  Respiratoiy  Cares 
Continuing  Respiratory  Care  Education 
(CRCE)  system  for  Categoiy  I  credit,  when 
used  in  a  facilitator-guided  le;irning  program. 
Self-instruction  does  not  earn  credit. 

Although  this  is  a  presentation  of  ad- 
vanced respiratory  care  material,  there  were 
several  eiTors  present.  One  example  was  in 
ihe  unit  on  aerosol  delivery.  Here  the  topic 
of  dry  powder  inhalers  was  given  several 
variations,  using  "drug  powder  inhaler." 
"dry  powdered  inhaler,"  and  "drug  pow- 
dered inhaler."  Twice  a  slide  appeared  to  be 
out  of  t)rder;  a  new  topic  was  introduced, 
but  the  following  slide  was  the  quiz  for  the 
preceding  topic.  There  is  also  the  occasional 
qui/  question  that  references  information 
that  has  not  yet  been  presented. 

I  had  a  concern  with  the  section  on  in- 
novative approaches  lo  managing  acute  re- 
spiratory distress  syndrome  (ARDS).  Dr 
Kacmarek  reviews  several  techniques  for 
managing  ARDS.  yet  the  subject  of  the 
ARDS  Network's  low-tidal-volume  proto- 
col for  managing  ARDS'  is  not  included.  Is 
this  an  oversight'.'  Or  is  the  topic  of  tidal 
volume  control  so  well  ingrained  in  venti- 
lator management  protocols  across  the  na- 
tion and  world  that  the  ARDS  Network  study 
needs  no  mention .' 

The  naiTation  added  little  to  the  program 
that  couldn't  have  been  better  accomplished 
by  clear  legends  for  each  graph  and  picture. 
The  female  nanator  obviously  had  no  ex- 
perience (or  coaching)  with  respiratory  care, 
as  she  mispronounced  words  in  every  unit. 

On  the  last  self-exam,  on  management  of 
asthma,  it  is  not  possible  to  obtain  a  100% 
score  e\  en  if  all  questions  are  answered  cor- 
rectly. Better  editing  in  the  next  version  will 
ceilainlv  clear  up  all  those  issues. 


In  the  section  on  noninvasive  positive- 
pressure  ventilation  in  acute  respiratory  fail- 
ure. Dr  Kacmarek  slates  that  his  institution 
is  using  an  intensive  care  unit  venlilator  for 
noninvasive  positive-pressure  venlilalion. 
but  when  I  last  heard  Dr  Kacmarek  speak 
on  noninvasive  positive-pressure  ventila- 
tion. Ml  May  2(M)I.  he  slated  (hat  his  pri- 
mary unit  for  providing  noninvasive  posi- 
tive-pressure ventilation  was  the  Respironics 
Vision  BiPAP  machine. 

Many  areas  of  respiratory  care  change 
quickly.  Noninvasive  positive-pressure  ven- 
tilation has  seen  more  (and  better)  masks 
cveiy  few  months.  Aerosol  delivery  devices 
aie  introduced  often  to  counter  difficulties 
in  actuation,  timing,  and  deposition.  New 
ventilators  often  introduce  interesting  new 
ventilation  modes  that  have  not  been  shown 
to  affect  patient  outcome.  However,  studies 
on  advances  in  ARDS  management  are  not 
released  evei^  6  months  or  every  year. 

What  Dr  Kacmarek  has  given  us  is  a  new 
method  of  presenting  current  rese;irch  on  re- 
spiratory topics.  With  the  multi-media  for- 
mat, this  presentation  holds  one's  interest.  A 
department  would  do  well  to  have  all  staff 
required  to  complete  the  course  on  this  CD- 
ROM  and  provide  proof  of  passing  scores. 

.Altogether,  this  CD-ROM  has  promise. 
The  topics  are  important,  up  to  date,  and 
well  referenced  (if  not  completely  covered). 
If  there  was  the  availability  of  updating  via 
the  Internet,  this  CD-ROM  would  have  the 
prospect  of  continued  value.  As  offered,  it  is 
a  tool  lor  a  resiniatoiy  c;ire  department  that 
will  provide  repeatable.  quality,  continuing 
education  on  important  topics.  If  purchased 
for  a  department,  this  CD-ROM  offers  an 
education  pn>gram  that  is  a  good  value  for 
Its  consistency  oi  infonnation  (every  person 
is  presented  with  the  same  information,  ev- 
ery time)  and  for  the  availability  of  continu- 
ing education  units.  The  adviuitage  for  a  de- 
p;irtment  of  having  the  staff  provide  consistent 
patient  ciue  cannot  be  overemphasized.  The 
price  (SI. 295)  is  rea.sonable  when  weighed 
against  the  cost  of  conferences  and  staff  time 
lost  attending  conferences. 

Daniel  1^  RRT 

Respiratory  Care  Department 

Harborview  Medical  Center 

Seattle,  Washington 

KKKKRENCE 

I .  ARD.S  Clinical  Network,  http://liedwlg.mgh. 
harvaixl.cdu/.uilsnet.  Accessed  11/28/01. 
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Whidbey 
General  Hospital 


Healthcare  Excellence  Close  to  Home 
Clinical  Supervisor  and  Staff  Therapist 

Come  join  us  on  beautiful  Whidbey  Island,  located  2  hours  north  of 
Seattle,  WA.  Whidbey  General  Hospital  is  a  5 1  -bed  public  district 
hospital,  owned  and  operated  by  the  residents  of  Whidbey  Island. 
The  hospital  is  fully  accredited  by  the  Joint  Coniniission  on 
Accreditation  of  Healthcare  Organizations  and  is  an  all-licensed 
facility. 

We  are  currently  seeking  two  new  Respiratory  Care  professionals  to 
join  our  Respiratory  Care  team  —  a  Respiratory  Care  Clinical 
Supervisor  who  is  an  RRT  with  proven  experience  providing  direct 
patient  care  and  performing  management  responsibilities  and  a  Staff 
Respiratory  Therapist  with  hospital  experience  (RRT  preferred). 

We  offer  a  competitive  salaiy  and  benefits  package  as  well  as  a 
relocation  allowance.  Our  small  communtiy  is  benefiting  from  the 
most  advanced  technology  and  skilled  professionals  —  together  we 
are  making  a  difference  in  a  place  where  lite  is  different. 


.'Xpply  to; 


Whidbey  General  Hospital 

P.O.  Box  400 

Coupeville.WA  98239 

(360)678-7656x3250 

jobs@whidbeygen.org 

www.whidbeygen.org 


RESPIRATORY  SALES 


National  company  seeks 
RT  with  associated  in 

Home  Healtli,  Hospitals, 
Assisted  Living,  DME's  to 
provide  breathing  meds  to 
patients.  Salaiy  +  bonuses. 

Fax  (800)  664-1168 
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AARC'S 

INTERNATIONAL 

RESPIRATORY 

CONGRESS 

OCTOBER  5-8,  2002 


Next  year's  International  Respiratory 
Congress  in  Tampa,  Florida,  promises 

to  offer  many  unique  cultural, 

educational,  and  other  entertaining 

experiences  to  its  attendees. 

The  Tampa  Convention  Center  is  located  right 

in  the  heart  of  downtown  Tampa  Bay.  The 
breathtaking  waterfront  location  is  conveniently 

located  within  walking  distance  to  hotels, 

restaurants,  and  clubs.  And,  after  a  busy  day  of 

lectures,  seminars,  or  classes,  trendy  shops  and 

galleries  are  just  a  hop  away. 


Come  to  Tampa,  FL,  for  one  of  the 

most  breathtaking  educational 
events  of  the  year.  Be  sure  to  mark 
your  2002  calendar  for  the  nexi^ 
AARC  Coneress.  October  5-8.  20' 
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IS  legoliy  credentialed  as  o  respirotory  core  professional  if  employed  in  a  state  that 
mandates  such.  OR  (2)  is  o  graduate  of  on  accredited  educational  program  in  respiratory 
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ASSOCIATE  OR  SPECIAL  MEMBER 
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Check  the  Highest  Degree  Earned 

ZL   High  School  Bachelor's  Degree 
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Manuscript  Preparation  Guide 


RESP1RAT0R\'  Care  welcomes  original  iiiaiuiscnpls  related  to  the  sei- 
enee  and  technology  ot  respiiatoiA  care  aiul  prepared  according  to  the 
following  instnictions  and  the  L'nifunit  Rciiiiiiciucnls  far  Miiiiiisvrijns 
Siihiiiillccl  lo  Bunucdical  Jinintah  (available  at  lillp://\\\\\\.uinje.t>r}i/ 
iiitlc-X.liinil).  Manuscripts  are  blinded  and  reviewed  by  profession- 
als w  ith  experience  in  the  subject  of  the  paper.  Authors  are  respon- 
sible for  obtmning  written  pennission  from  the  original  copynghl  hold- 
er to  use  pre\  iously  published  figures  and  tables.  Before  publication, 
authors  receive  page  proofs  and  are  allowed  to  make  only  minor  cor- 
rections. Accepted  manuscripts  are  copy-edited  for  ckuity.  concision. 
and  consistency  with  RESPIR.MORY  Core's  format.  Published 
papers  are  copyrighted  by  Daedalus  Inc  and  may  not  be  published  eise- 
w  here  without  pennission.  Editorial  consultation  is  available  at  any 
stage  of  planning  or  writing:  contact  the  Editorial  Office.  600  Ninth 
Avenue,  Suite  702,  Seattle  WA  98104,  (206)  223-0.^38,  fax  (206) 
223-056.3.  E-mail;  rcjournal@aarc.oig 

Categories  of  Articles 

Research  Article:  A  report  of  an  original  investigation  (a  smdy ).  Must 
include:  Title  Page,  Abstract.  Key  Words,  Introduction,  Methods. 
Results.  Discussion,  Conclusions,  and  References.  May  also  include: 
Tables.  Figures  (if  so,  must  include  Figure  Legends),  Acknowledg- 
ments, and  Appendixes. 

Review:  A  comprehensive,  critical  review  of  the  literature  and  state- 
of-the-art  summary  of  a  topic  that  has  been  the  subject  of  at  least  40 
published  research  articles.  Must  include:  Title  Page.  Outline. 
Abstract.  Key  Words,  Introduction.  Review  of  the  Literature.  Sum- 
mary, and  References.  May  also  include:  Tables.  Figures  (if  so.  must 
include  Figure  Legends).  Acknowledgments,  and  Appendixes. 

Overview:  A  critical  review  of  a  pertinent  topic  that  has  fewer  than 
40  published  research  articles.  Same  structure  as  Review  Article. 

Update:  A  report  ot  subsequent  developments  in  a  topic  that  has  been 
critically  reviewed  in  RESPIRATORY  Care  or  elsewhere.  Same  struc- 
ture as  a  Review  Article. 

Special  Article:  A  pertinent  paper  not  fitting  one  of  the  other  cate- 
gories. Consult  w  ith  the  Editor  before  writing  or  submitting  such  a 
paper. 

Editorial:  A  paper  addressing  an  issue  in  the  practice  or  administration 
of  respiratory  care.  It  may  present  an  opposing  opinion,  clarify  a  posi- 
tion, or  bring  a  problem  into  focus. 

Letter:  A  brief,  signed  communication  responding  to  an  item  pub- 
lished in  Re.spiratory  Care  or  about  other  pertinent  topics. 
Tables,  Figures,  and  References  may  be  included.  The  letter  should 
be  marked  "For  Publication." 


Case  Report:  Report  ol  an  iiiKdiiimon  cluneal  case  or  a  new  or 
improved  niethiKl  of  nianageincnt  or  treatment.  A  case-managing  physi- 
ciiui  must  either  lie  ;ui  author  or  furnish  a  letter  approving  tlie  manuscnpt. 
Must  include:  Title  Page.  Abstract,  Key  Words,  Introduction,  Case 
Summary,  Discussion,  and  References.  May  also  include:  Tables.  Fig- 
ures (if  so,  must  include  Figure  Legends),  and  Acknowledgments. 

Point-of-View:  A  paper  expressing  personal  but  suhstiuitiated  opinions 
on  a  pertinent  topic.  Must  include:  Title  Page.  Text,  and  References.  May 
also  include:  Tables  and  Figures  (if  so.  must  include  Figure  Legends). 

Drug  Capsule:  A  miniaaire  review  paper  about  a  drug  or  class  of  drugs. 
Drug  Capsules  address  ph;iniiacology.  pharmacokinetics,  and/or  phar- 
macotherapy. 

Graphics  Comer:  A  bnef,  instrucii\  e  case  report  discussing  and  illus- 
trating waveforms  for  monitoring  or  diagnosis.  Must  include:  Ques- 
tions, Answers,  and  Discussion. 

PFT  Comer:  A  brief,  instructive  case  report  arising  from  pulmonary 
function  testing,  accompanied  by  a  review  of  the  relevant  physiolo- 
gy and  appropriate  references  to  the  literature.  Must  include:  Ques- 
tions. Answers,  and  Discussion. 

Test  Your  Radiologic  Skill:  A  brief.  instnicti\  e  case  report  pertinent 
to  respiratory  care  ;ind  in\  ol\  jng  imaging,  including  one  or  more  radio- 
graphs or  other  images  submitted  as  black  iuid  w  hite  glossy  photographs 
that  clearly  illustrate  the  teaching  points  being  made.  Must  include: 
Questions.  Answers,  and  Discussion. 

Preparing  the  Manuscript 

Double-space  the  text  and  luiniber  the  pages.  Do  iiai  include  author 
names,  author  institutional  affiliations,  or  allusions  to  institutional  affil- 
iations anywhere  except  on  the  title  page.  On  the  Abstract  page  include 
the  title  but  do  not  include  author  names.  Begin  each  of  the  follow- 
ing on  a  new  page:  Title  Page.  Abstract.  Text.  Acknow  ledgnients.  Ref- 
erences, each  Table,  each  Figure,  and  each  Appendix.  Use  standard 
English  in  the  first  person  and  active  voice.  Type  all  headings  in  ini- 
tial-capital letters  (eg.  Introduction.  Methods.  Patients.  Equipment. 
Statistical  Analysis.  Results.  Discussion).  Center  tlie  main  section  head- 
ings and  place  second-level  headings  on  the  left  margin. 

.\b,stract.  Please  ensure  that  the  abstract  does  not  contain  any  facts 
or  conclusions  that  do  not  also  appe;ir  in  tlie  body  text.  Limit  the  abstract 
to  no  more  than  2.30  words. 

Key  Words.  Include  a  list  of  6  to  10  key  words  or  key  phrases  in 
Research  Articles.  Reviews,  Overviews,  Special  Articles,  and  Case 
Reports.  Key  words  are  best  selected  from  the  Medical  Subject  Head- 
ings (MeSH)  used  by  MEDLINE  and  available  at  Imi'./Awn.iilm.iiih. 
i;(i\/niesli/meslihome.html. 
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References.  Assign  reference  numbers  in  ihe  order  that  articles  are 
cited  in  your  manuscript.  At  the  end  of  the  manuscript,  list  the  cited 
works  in  numerical  order.  Abbreviate  journal  names  as  in  Index  Medi- 
ciis.  List  all  authors.  If  the  rese;uch  has  not  yet  been  accepted  for  pub- 
lication, cite  the  research  as  a  personal  communication  (eg, 
.Smith  KR.  personal  communication,  2001 );  however,  you  must  obtain 
written  pennission  from  the  uiilhor  to  cite  his  or  her  unpuhhshed  data. 
Do  not  number  such  references;  instead,  make  paienthetical  reference 
in  the  body  text  of  your  manuscript.  Example;  "Recently,  Jones  et  al 
found  this  treatment  effective  in  45  of  83  patients  (Jones  HI,  personal 
communication,  2000 )."' 


Corporate  author  book; 

American  Medical  Association  Department  of  Drugs.  AMA 
drug  evaluations,  3rd  ed.  Littleton  CO:  Publishing  Sciences 
Group;  1977. 

Chapter  in  book  with  editor(s); 

IsonoS.  LIpper  airway  muscle  function  dunng  sleep.  In;  Lough- 
lin  GM,  CaiToll  JL,  Marcus  CL,  editors.  Sleep  and  breathing  in 
children:  a  de\elopmental  approach.  (Lung  Biology  in  Health  and 
Disease.  Vol  147,  Claude  Lenfant,  Executive  Editor.)  New 
York/Basel:  Marcel  Dekker;  2000:261-291. 


The  following  examples  show  RESPIRATORY  Care's  style 
for  references. 

Paper  accepted  but  not  yet  published; 

Hess  D.  New  therapies  for  asthma.  Respir  Care  (year,  in  press). 

Article  in  a  journal  carrying  pagination  throughout  the  volume; 
Legere  BM,  Kavuru  MS.     Pulmonary  function  in  obesity. 
Respir  Care  2000;45(8);967-968. 

Article  m  a  pubhcauon  tliat  numbers  each  issue  beginning  with  Page  1 : 
Kallstrom  TJ.  Focus  on  asthma — disease  management;  a  role  for 
the  respiratory  therapist.  AARC  Times  1999;23(Oct):  16.  17,  19. 

Corporate  author  journal  article; 

American  Association  for  Respiratory  Care.  Clinical  Practice 
Guideline.  Removal  of  the  endotracheal  tube.  Respir  Care 
1999;44(l):85-90. 

Article  in  journal  supplement;  (Journals  differ  in  numbering  and  iden- 
tifying sLippleinents.  Supply  infoniiation  sufficient  to  allow  retrieval.) 
Barnes  PJ.  Endogenous  inhibiloiy  mechanisms  in  asthma.    Am 
J  Respir  Crit  Care  Med  2000;  161(3  Pt  2);SI76-S181. 

Abstract  in  journal:  (Abstracts  citations  are  to  be  avoided,  and  those 

more  than  3  years  old  should  not  be  cited.) 

Volsko  TA,  De  Fiore  J,  Chatburn  RL.  Acapella  vs  flutter;  per- 
formance comparison  (abstract).  RespirCare  2000;45(8);991. 


Editorial  in  ajournal; 

Giordano  SP.     Whafs 
2()00;45(l()):l  167-1168. 


lal  sound?  (editorial)  Respir  Care 


Editorial  with  no  author  given; 

The   perils  of  paediatric  research  (editorial).   Lancet 
I999;353(9154):685. 

Letter  in  journal; 

Piper  SD.  Testing  conditions  for  nebulizers  (letter).  Respir  Care 
2000;45(8);97l. 

Book:  (For  any  book,  specific  pages  should  be  cited  whenever  ref- 
erence is  made  to  specific  statements  or  other  content.) 

Cairo  JM,  Pilbeam  SP.  Mosby's  respiratory  care  equipment,  6th 

ed.  St  Louis:  Mosby;  1999:76-8,'^. 


World  Wide  Web 

American  Lung  Association.  Trends  in  pneumonia,  influenza,  and 
acute  respiratory  conditions  mortality  aiid  morbitlity.  Febaiaiy.  2(KX). 
http://\vww. lungusa.org/data.  Accessed  November  20.  2000. 

Tables.  Tables  should  be  consecutively  numbered.  At  the  bottom 
of  the  table  define  and/or  explain  all  abbreviations  and  symbols  used 
in  the  table.  For  footnotes  use  the  following  symbols,  superscripted. 
in  the  table  body,  in  the  following  order;  *,  1. 1.  S.  ||.  1.  **.  tt.  If 
data  include  a  "±"  value,  please  indicate  whether  the  value  is  a  stan- 
dard deviation  or  standard  error  of  the  mean. 

Figures  (illustrations).  Figures  include  graphs,  line  drawings,  pho- 
tographs, and  radiographs.  All  figures  should  be  sharp  black-and- 
white  images  and  be  camera-ready.  Glossy  prints  are  preferted.  but 
a  good  laser  print  will  do.  Use  only  illustrations  that  clarify  and  aug- 
ment the  text.  Radiographs  should  clearly  illustrate  the  point  being 
made  and  should  be  submitted  as  black-and-white  glossy  photographs. 
If  color  is  essential  to  the  figure,  consult  the  Editorial  Office  for 
more  information.  In  reports  of  animal  experiments,  use  schemat- 
ic drawings,  not  photographs.  A  letter  of  consent  must  accompa- 
ny any  photograph  of  an  identifiable  person.  Number  figures  con- 
secutively as  Figure  1 ,  Figure  2.  etc.  All  the  figures  must  be  mentioned 
in  the  text.  Every  figure  must  have  a  legend  (a  title  and/or  descrip- 
tion explaining  the  figure).  Figure  legends  should  appear  as  sep- 
arate paragraphs  at  the  end  of  the  manuscript  (after  the  References 
.section),  in  the  .same  computer  file  as  the  manuscript  (not  in  a  sep- 
arate file,  as  with  the  tables  and  figures). 

Do  not  create  scanned  versions  of  figures  borrowed  from  other  ptib- 
lications;  clear  photocopies  are  preferable.  To  include  figures  pre- 
viously published  in  other  publications  you  must  obtain  permission 
from  the  original  copyright  holder.  Figures  must  he  of  professional 
quality  and  a  copy  of  the  article  from  which  the  figure  came  should 
be  available. 

Drugs.  Precisely  identify  all  drugs  and  chemicals  used,  giving  gener- 
ic (nonproprietary)  names,  doses,  and  methods  of  administration. 
Brand  or  trade  names  may  be  given  in  parentheses  after  generic 
names. 

Commercial  Products.  In  the  text,  parenthetically  identify  com- 
mercial products  only  on  first  mention,  giving  the  manufacturer's 
name  and  location.  Example;  "We  peifonned  spirometn'  (108.5  Sys- 
tem, Medical  Graphics,  Minneapolis,  Minnesota)."  Provide  model 
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numbers  il  available,  and  mamilacUirer's  suggested  price  it  (he  sludy 
has  cost  implications. 

Permissions:  ^ou  must  obtain  written  permission  to  use  pictures 
of  identifiable  individuals  or  to  name  individuals  in  the  Acknowl- 
edgments section.  You  must  obtain  written  permission  from  the 
original  copyright  holder  to  use  figures  or  tables  from  other  pub- 
lications. Copies  of  all  applicable  permissions  must  be  on  file  at 
Respiratory  Cari;  before  a  manuscript  goes  to  press.  Copyright 
is  most  often  held  by  the  journal  or  book  in  which  the  figure  or  table 
originally  appeared  and  applies  to  the  creativity,  style,  and  form 
in  v\  hich  the  tacts/data  are  presented  to  the  reader;  the  facts  them- 
selves aie  not  copyright-protectable.  Therefore,  permission  is  required 
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the  reviewers  can  decide  whether  the  author  should  be  invited  to 
present  a  poster  at  the  OPEN  FORL'M.  Therefore,  llic  nhsinict  nui.si 
provide  all  iiiipoiumi  iliita.  findings,  and  cundnsions.  Give  spe- 
cific information.  Do  not  write  such  general  statements  as 
"Results  will  be  presented"  or  "Significance  will  be  discussed." 
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sults of  literature  review.  The  author(s)  shouki  have  been  actively 
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ed. Standard  abbreviations  luay  he  employed  without  explanation; 
new  or  infrequently  used  abbreviations  should  be  spelled  out  on 
first  use.  Any  recuning  phrase  or  expression  may  be  abbreviated,  it 
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have  is  an  image  that  cannot  be  reproduced.  The  fax  copy  you  send 
will  show  us  the  exact  placement  and  size  of  the  figure.  Rememlx-r 
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#1 

7    Exp.  date  (if  known) 
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•  you're  not  certain  the  product  caused  the 
event 

•  you  don't  have  all  the  details 

Report  product  problems  -  quality,  performance 
or  safety  concerns  such  as: 

•  suspected  contamination 

•  questionable  stability 

•  defective  components 

•  poor  packaging  or  labeling 

•  therapeutic  failures 


How  to  report: 

•  just  fill  in  the  sections  that  apply  to  your  report 

•  use  section  C  for  all  products  except 
medical  devices 

•  attach  additional  blank  pages  if  needed 

•  use  a  separate  form  for  each  patient 

•  report  either  to  FDA  or  the  manufacturer 
(or  both) 


Important  numbers: 

•  1-800-FDA-0178 

•  1-800-FDA-7737 

•  1-800-FDA-1088 

•  1-800-822-7967 


to  FAX  report 

to  report  by  modem 

to  report  by  phone  or  for 

more  information 

for  a  VAERS  form 

for  vaccines 


If  your  report  involves  a  serious  adverse  event 
with  a  device  and  it  occurred  in  a  facility  outside  a  doc- 
tor's office,  that  facility  may  be  legally  required  to  report  to 
FDA  and/or  the  manufacturer.   Please  notify  the  person  in 
that  facility  who  would  handle  such  reporting. 

Confidentiality:   The  patients  identity  is  held  in  strict 
confidence  by  FDA  and  protected  to  the  fullest  extent  of 
the  law.  The  reporters  identity,  including  the  identity  of  a 
self-reporter,  may  be  shared  with  the  manufacturer  unless 
requested  otherwise.   However.  FDA  will  not  disclose  the 
reporter's  identity  in  response  to  a  request  from  the 
public,  pursuant  to  the  Freedom  of  Information  Act. 


The  public  reporting  burden  for  this  collection  ot  information 
has  been  estimated  to  average  30  minutes  per  response, 
including  the  time  tor  reviewing  mstructions.  searching  exist- 
ing data  sources,  gathering  and  maintaining  the  data  needed, 
and  completing  and  reviewing  the  collection  of  information 
Send  comments  regarding  this  burden  estimate  or  any  other 
aspect  of  this  collection  of  information  including  suggestions 
for  reducing  this  burden  to 


OHHS  Reports  Clearance  Ottice 
Paperworl(  Reduction  Project  (0910-0291) 
Hubert  H   Humptircy  Building   Room531.H 
200  Independence  Avenue  S  Vii 
Washington.  DC  20201 


An  agency  may  not  conduct  or  sponsor 
and  a  person  is  not  required  to  respond  to 
a  collection  of  information  unless  it  displays 
a  currently  valid  0MB  control  number 


Please  do  NOT 
return  this  form 
to  eittier  of  these 
addresses. 


U  S  DEPARTIMENT  OF  HEALTH  AND  HUliflAN  SERVICES 
Public  Health  Service  •  Food  and  Drug  Adminislratioi^ 


FDA  Form  3500-back 


Please  Use  Address  Provided  Below  -  Just  Fold  In  Thirds,  Tape  and  Mail 


Department  of 

Health  and  Human  Services 

Public  Health  Service 

Food  and  Drug  Administration 

Rockville.  MD  20857 

Official  Business 

Penalty  for  Private  Use  S300 


NO  POST 

rJECESS, 

IF  rvlAIL 

IN  THI 

UNITED  ST 

OR  APQ, 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  MAIL    PERMIT  NO.  946     ROCKVILLE.  MD 


POSTAGE  WILL  BE  PAID  BY  FOOD  AND  DRUG  ADMINISTRATION 


E[^J^TCH 


M 

The  FDA  Medical  Products  Reporting  Program 
Food  and  Drug  Administration 
5600  Fishers  Lane 
Rockville,  MD  20852-9787 


iililli 


liJiiitlitiiliiltlfiiiiilii! 


News  rcicasL's  aboul  nc\s  proJucls  and  scrvn.cs  will  he  considcrcil  lor  piihliealion  in  Ihis  section. 

There  is  no  charge  lor  these  listings.  Send  descriptive  release  and  glossy  black  and  white  photographs 

to  Ri:.SPlR.\TOK>  C.-\RE,  New  Products  &  Services  Dept.  I  WM)  Abies  Lane.  Dallas  TX  7522')-4.'i9.\ 

The  Reader  Service  Card  can  be  found  at  the  back  of  the  Journal. 


New  Products 
&  Services 


Oxygen  Conservt'r.  HME  Technologies 
introduces  the  Connie  O:  Conserver.  The 
manufacturer  says  that  this  new  oxygen 
conserver  is  designeti  for  medium-  and 
low-pressure  hquid  o.xygen  delivery  sys- 
tems and  when  placed  on  an  oxygen 
reservoir  utihzes  twice  as  much  oxygen 
out  of  every  liquid  oxygen  tank.  For  more 
information  from  HME  Technologies, 
circle  number  197  on  the  reader  service 
card  in  this  issue,  or  send  your  request 
electronically  via  "Advertisers  Online"  at 
http://w  WW. aarc.org/buyers_guide/. 


U.S.  market  what  they  describe  as  "a 
comprehensive  new  ventilator  platform. 

Servo',  to  bring  to  the  user  enhanced  lev- 
els of  clinical  performance,  cost  efficien- 
cy and  mobility."  Servo'  provides  a  single 
ventilator  that  can  be  customized  to  treat 
all  categories  of  patients,  from  neonate 
through  pediatric  to  adult,  according  to 
the  manufacturer.  They  also  say  that  this 
new  product  provides  tools  needed  in  dif- 
ferent treatment  methodologies  plus  a 
wide  range  of  \'entilation  modes  such  as 
enhanced  volume  support.  SIMV-PRVC 

and  Automode®  function  and  that  the 
simple  and  easy  to  use  interface  allows 
users  to  becoiTie  readily  familiar  with  the 
aesthetic  design  and  control  layout.  The 

Servo'  comes  in  three  system  configura- 
tions— the  Servo'  Infant.  Servo'  Adult. 

and  Servo'  Universal.  For  more  informa- 
tion from  Siemens,  circle  number  198  on 
the  reader  service  card  in  this  issue,  or 
send  your  request  electronically  via  "Ad- 
vertisers Online"  at  http://www. 
aarc.org/buyers_guide/ 


Ventilator  Platform.  The  Electromedi- 
cal Systems  Division  of  Siemens  Medical 
Solutions  USA.  Inc  has  introduced  to  the 


Digital  IXX;  Recorder.  Del  Mar  Medi- 
cal Systems  has  introduced  its  newly  en- 
hanced digital  Holler  recorder.  Aria.  The 
latest  version  of  this  pager-sized  Holter 
recorder  can  record  and  store  48  hours  of 
uncompressed  ECG  data  in  non-volatile 
memory,  according  to  Del  Mar.  The  man- 
ufacturer also  claims  that  it  can  be  option- 


ally configured  to  detect  and  record  pace- 
maker activity  for  analysis  on  Del  Mar's 
Holter  scanners.  This  recorder  is  3.0  by 
2.2  inches  and  weighs  3  ounces.  It  uses  4 
leads  to  record  3  channels  of  patient  ECG 
data.  Its  features  include  (according  to  the 
manufacturer)  auto-calibration,  patient 
event-recording  capability,  an  audible 
tone  and  LED  to  confirm  recording,  and 
is  powered  by  one  AA  alkaline  or 
rechargeable  battery.  For  more  informa- 
tion frtim  Del  Mar  Medical  Systems,  cir- 
cle number  199  on  the  reader  service  card 
in  this  issue,  or  send  your  request  elec- 
tronically via  "Advertisers  Online"  at 
http://www.aarc.org/buyers_guide/ 


Reusable  Nebulizer.  Respironics  Health- 
Scan  Asthma  &  Allergy  Products  intro- 
duces the  new  Ventstream  Reusable  High 
Efficiency  Nebulizer.  According  to 
Respironics.  the  Ventstream  provides 
fast,  targeted  delivery  of  aerosol  medica- 
tions. The  manufacturer  claims  that  80^r 
of  Ventstream's  aerosol  output  falls 
below  5.0  microns,  and  that  its  unique  jet 
design  produces  an  aerosol  with  an 
MMAD  of  3.0  microns.  For  more  infor- 
mation from  Respironics.  circle  number 
200  on  the  reader  service  card  in  this 
issue,  or  send  your  request  electronically 
via  "Advertisers  Online"  at  http://www. 
aarc.org/buyers_guide/ 
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Notices 


Notices  of  conipetilions.  scholarships,  fellowships,  examination  dates,  new  educational  programs, 

and  the  like  will  he  listed  here  free  of  charge.  Items  for  the  Notices  section  must  reach  the  Journal  60  days 

before  the  desired  month  of  publication  (January  1  for  the  March  issue.  February  1  for  the  April  issue,  etc).  Include  all 

pertinent  information  and  mail  notices  to  RESPtRATORY  CARE  Notices  Dept.  1  1030  Abies  Lane.  Dallas  TX  7.'S229-4593. 


■«4ii'/.i:.-iiiiai'-..A 


l^o^uHd^i  2002 

Witliholding  and  Witlidrawing  Life  Support  in 
tlie  ICU  —  Gordon  D  Rubenfeld  MD  /  Richard  D 
Branson  BA  RRT  FAARC  —  Live  February  12: 
Audio  March  5 

Weaning  from  Mechanical  Ventilation:  New 
Insiglits,  New  Guidelines  —  Neil  R  Maclntyre 
MD  FAARC/  Dean  R  Hess  PhD  RRT  FAARC  — 
Live  April  16;  Audio  May  14 

Neonatal  and  Pediatric  Ventilators:  What's  the 
Difference?  —  Mark  J  Heulitt  MD  FAARC/ 
Richard  D  Branson  BA  RRT  FAARC  —  Live  May 

21:  Audio  June  25 

Ventilator  Graphs:  What's  With  That  Wave?  — 

Jon  O  Nilsestuen  PhD  RRT  FAARC/  Richard  D 
Branson  BA  RRT  FAARC  —Live  July  16:  Audio 
Au2ust  13 


Helpful  lUeb|Sites 

American  Association  for  Respiratory  Care 

http://www.aarc.org 

—  Current  job  listings 

—  American  Respiratory  Care  Foundation 
fellowships,  grants,  &  awards 

—  Clinical  Practice  Guidelines 

National  Board  for  Respiratory  Care 

http://ww\v.nbrc.oro 

RESPIRATORY  CARE  online 

http://www.rcjournai.com 

—  Subject  and  Author  Indexes 

—  Contact  the  editorial  staff 

—  Open  FORUM;  submit  your  abstract  online 

Asthma  Management 
Model  System 

http://www.nhlbi.nih.gov 

Keys  to  Professional  Excellence 

http://www.aarc.org/keys/ 

Committee  on  Accreditation  for  Respiratory  Care 

http://www.coarc.com 


Talking  with  Patients  and  Families  About 
Death  and  Dying —  Helen  M  Sorensen  MA  RRT 
FAARC/  David  J  Pierson  MD  FAARC  —Live 
August  20:  Audio  September  17 

Pressure  vs  Volume  Ventilation:  Does  It  Matter? 

—  Robert  S  Campbell  RRT  FAARC/  Richard  D 
Branson  BA  RRT  FAARC  —  Live  September  10/ 
Audio  October  8 

Inpatient  Management  of  COPD  —  Randall 
Rosenblatt  MD/  David  J  Pierson  MD  FAARC  — 
Live  October  22:  Audio  November  12 

High-Frequency  Oscillatory  Ventilation  — 

Thomas  E  Stewart  MD/  Richard  D  Branson  BA 
RRT  FAARC  —  Live  November  19:  Audio 
December  10 


The  National  Board  for  Respiratory  Care — 
Examination  Fees  for  2002 


Examination 

CRT 


Perinatal/Pediatric 


CPFT 


RPFT 


Examination  Fees 

$190  (new  applicant) 
$150(reapplicant) 

$250  (new  applicant! 
$220  (reapplicant) 

$200  (new  applicant) 
$170  (reapplicant) 

$250  (new  applicant) 
$220  (reapplicant) 


RRT  $190  (new)  $150  (reapplicant)  written  only 

(Written  $200  (new  and  reapplicant)  CSE  only 

&  CSE)  $390  (new)  $350  (reapplicant)  both 

For  information  about  other  services  or  fees,  write  to  the 

National  Board  for  Respiratory  Care. 

8310  Nieman  Road.  Lenexa  KS  66'2I4.  or  call 

( 9 1 3 )  .';99-42()0,  FAX  ( 9 1 3 )  54 1  -0 1 56. 

or  e-mail:  nbrc-info@nhrc.ori; 
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NtU-t'or-proru  organi/alions  arc  itltL-rfd  a  lu-c  ail\i.-iIisL'[nonl  ol  up  [ociglil  lines  to  appear,  on  a  space-available 

basis,  in  Calendar  ol'  t'xenls  in  Rl;.SI'IR.\TOR^  CAM:  ,'\ils  tor  other  meetings  are  priced  at  $?.5(l  per  line  and  require 

an  insertion  order.  Deadline  is  tlie  20th  ol  the  month  two  months  preceding  the  month  in  which  you  wish  the  ad  to  run 

Submit  copy  and  insertion  orders  to  Calendar  ol  Kvents.  Rf.spira  lORI  CARE.  1 10.10  Abies  Lane.  Dallas  TX  73229-4.S9.1. 


Calendar 
of  Events 


Date 

AARC  &  State  Society  Programs 

Contact 

March  13-15 

Greater  Bay  Area  Chapter  of  the  CSRC's  23rd 
Annual  Tahoe  Conference;  Lake  Tahoe,  CA 

California  Society  for  Respiratory  Care, 

(925)  866-6643,  (925)  947-4487,  or  www.csrc.org 

March  21 -23 

Tennessee  Society's  State  Meeting;  Franklin,  TN 

Patti  Joiner,  pjoyner@mmcc-tlc.com 

April  2-4 

Rhode  Island  Society's  Annual  Convention  & 
Seminar;  Newport,  Rl 

Wayne  Foresti,  (401)  769-8758  or 
RIWPF732@aol.com 

AphI  4 

TSRC  North  Region  -  Pineywoods  District  16th 
Annual  Spring  Seminar;  Lufkin,  TX 

Pam  Hollis  (409)  639-7006 

April  4-5 

Alabama  Society  for  Respiratory  Care  Clinical 
Conference  at  the  Beach;  Gulf  Shores,  AL 

Bill  Pruitt  (251)  434-3405  or 
wpruitt@jaguar1  .usouthal.edu 

April  10-12 

44th  Annual  MSRC  Seminar;  Pontiac,  Ml 

Annie  Hurlburt  (734)  677-MSRC  or  ahurlburt@ucia2. 

April  11-12 

PSRC  5th  Annual  Eastern  Regional  Conference 
&  Exhibition;  King  of  Prussia,  PA 

Ann  Cusano  (215)  646-7300,  ext.  428 
or  cusano.a@gmc.edu 

April  19 

TSRC  North  Region  -  Friendship  District  &  Huguley 
Medical  Center.  Pediatric/Neonatal;  Fort  Worth,  TX 

Joe  Horn  (817)  551-2766 

April  25-26 

TSRC  Northwest  Region  "Spring  Training"; 
Lubbock,  TX 

Karen  Spann  (806)  351-1600,  ext.  305 

April  28-29 

29th  Annual  Pacific  NW  Regional  Respiratory 
Care  Conference;  Bellevue,  WA 

Ellen  Perry  (425)  576-1 171  or 
ezperry@earthlink.net 

May  2-3 

TSRC's  Central  Region  -  Rio  Grande  Valley 
District  Seminar;  South  Padre  Island,  TX 

John  Galan  (956)  969-5185 

May  7-8 

CSRC  20th  Annual  Super  Symposium; 
Southington,  CT 

Sue  Albino  (860)  545-2414  or 
salbino@harthosp.org 

May  13-15 

MSRC's  Annual  Spring  Fling,  Lewiston,  ME 

Diane  Haskell  (207)  596-8872  or  Dhaskell® 
nehealth.org;  Bobbie  Crockett  (207)  262-2214  or 
roberta.crockett@sjhhealth.com;  www.mesrc.org 

June  14-16 

AARC  Summer  Forum;  Vail,  CO 

AARC,  (972)  243-2272,  www.aarc.org 

June  16-17 

AARC  Asthma  Disease  Management  Course;  Vail,  CO 

AARC,  (972)  243-2272,  www.aarc.org 

July  17-19 

TSRC  31st  Annual  Convention  and  Exhibition; 
San  Antonio,  TX 

TSRC  Executive  Office  (972)  680-2455 

Sept.  5-7 

TSRC  North  Region  -  Pineywoods  District  16th 
Annual  Fall  Seminar;  Lufkin,  TX 

Pam  Hollis  (409)  639-7006 

Sept.  12-13 

Alabama  Society  for  Respiratory  Care  Annual 
Meeting;  Birmingham,  AL 

Bill  Pruitt  (251)  434-3405  or 
wpruitt@jaguar1  .usouthal.edu 

Oct.  5-8 

AARC  48th  International  Respiratory  Congress; 
Tampa,  FL 

AARC,  (972)  243-2272,  www.aarc.org 

Date 

Other  Meetings 

Contact 

March  8 

Alfred  1.  duPont  Hospital  for  Children  meeting;  High 
Frequency  Oscillatory  Ventilation  Pediatric  Application; 
Wilmington,  DE 

Sally  N.  Levine  (302)  651-6758  or  snlevine@nemour 

March  12-13 

Practical  Spirometry  Course;  Rochester,  MN 

Mayo  Pulmonary  Services,  Mayo  Clinic,  (800)  533-1 

April  6-8 

Washington  Regional  Medical  System's  Spring  Sleep 
Seminar  2002  and  APT  Basic  Course;  Memphis,  TN 

Bill  Rivers  or  Melinda  Trimble,  (501)  713-1272, 
brivers@wregional.com,  or  mtrimble@wregional.cor 

April  16-19 

All  Children's  Hospital;  Neonatal/Pediatric  Transport 
Conference;  St.  Petersbirg,  FL 

Connie  Spadaccino  (800)  456-4543,  ext.  4240 

April  18-20 

University  of  California  San  Francisco's  Antiviral 
Chemotherapy;  San  Francisco,  CA 

Department  of  Medicine  (415)  476-5208 

April  25-27 

2nd  annual  FOCUS  on  Respiratory  Care  and  Sleep 
Medicine  Conference;  St.  Louis,  MO 

Bob  Miglino  (800)  661  -5690  or  www.foocus.com 
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